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ABSTRACT 


Presented  in  this  work  are  the  characteristics  of  the  following 
meteorological  elements:  temperature,  wind,  pressure,  air,  precipita¬ 
tion,  humidity,  cloud  cover,  and  storms.  The  material  is  constituted 
of  meteorological  observations  at  stations  in  Hel,  Chalupy,  Gdynia, 
Rozewie,  and  Karwia  during  the  period  1928-1938. 

The  main  special  feature  of  this  region  is  the  great  variability 
in  each  of  the  elements  cited  here,  both  from  day  to  day  as  well  as 
from  year  to  year. 

The  longest  season  of  the  year  is  the  transitional  period  between 
the  short  summer  and  the  winter,  that  is,  the  periods  of  before  spring, 
the  spring  itself,  the  autumn,  and  before  winter.  The  summer  is  re¬ 
latively  cold,  and  the  winter  is  primarily  mild.  The  early  autumn  is 
the  nicest  season  of  the  year,  but  towards  the  end  of  autumn,  a  cycle 
of  strong  storms  begins  which  lasts  up  until  spring. 
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INTRODUCTION 


It  is  difficult  to  address  the  climate  of  the  Hel  Peninsula  as  a  discrete 
climatic  unity.  The  too  small  area  and  the  relatively  short  observational  period 
(11  years)  makes  it  necessary  to  take  this  problem  as  a  contribution  to  the  Penin¬ 
sula  climate  as  an  intimate  component  of  the  neighboring  shore  region. 

The  topographical  disposition  of  the  Peninsula  itself,  jutting  out  into  the 
sea  for  35  km  [15],  influences  the  free  flow  of  air  masses  out  of  the  northerly, 
easterly,  and  southerly  directions.  The  land  surrounding  Pucka  Bay  from  the  west, 
formed  in  the  shape  of  morraines  from  the  last  glaciation,  constitutes  a  firm  bar¬ 
rier  against  the  transport  of  westerly  air  masses.  The  Baltic  Sea  waters  flow 
around  the  scythe-shaped  Hel  Peninsula  out  of  the  northeast,  stamping  their  impres¬ 
sion  directly  on  the  climate  of  the  Peninsula;  this  may  be  seen  clearly  particularly 
when  we  take  into  consideration  the  relatively  small  width  of  the  Peninsula,  that  is, 
200  m  at  its  base  and  up  to  3  km  at  the  promontory.  The  influence  of  the  shallow 
Pucka  Bay  is  minimal. 

The  vertical  configuration  of  the  Peninsula  favors  the  free  interchange  and 
movement  of  air  masses.  The  whole  area  possesses  the  character  of  sand  dunes,  with 
a  maximum  elevation  of  23.2  m  above  sea  level,  with  the  dunes  along  the  open  sea 
shore  somewhat  higher  than  the  dunes  along  the  Bay  side.  The  sparse  forest  growing 
over  the  Peninsula  terrain  has  only  a  small  effect  on  climatic  phenomena. 

The  Hel  Peninsula,  according  to  climate classif ications  worked  out  up  to  the 
present,  belongs  in  the  "Cfb"  zone  ("beech  climate"),  for  example,  of  W.  Koppen 
[12];  it  belongs  to  the  7  (text  obscure)  according  to  Wladslaw  Gorczynski  [4];  and 
it  lies  within  the  area  of  the  "Baltic  climate"  of  E.  Romer  [18].  Stanslaw  Koriczak 
[10],  in  his  sketch  of  the  hydrography  and  climatology  of  the  Baltic  area  with  res¬ 
pect  to  the  Polish  coastline,  refers  only  to  Hel  and  bases  upon  it  the  climatic 
characteristics  of  this  part  of  the  Baltic.  Z.  Kaczorowska  [9]  discusses  the  cli¬ 
matic  conditions  of  the  Polish  Baltic  coastline  during  the  interwar  period,  basing 
her  views  on  observational  material  taken  from  Hel,  Gdynia,  Pucka,  and  Karvia.  In¬ 
deed,  with  the  exception  of  Z.  Kazcorowska' s  work,  there  is  no  thorough  treatment 
in  the  Polish  literature  on  the  climatic  relationships  of  this  part  of  the  coastline. 
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In  developing  che  individual  meteorological  elements  here,  Hel  is  taken  ac¬ 
count  of  throughout.  The  works  touching  on  this  subject  are  named  in  the  biblio¬ 
graphy. 


ON  THE  CLIMATE  OF  THE  HEL  PENINSULA 
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Kristina  Lechowicz-Kwiecien 

MATERIALS  AND  METHODS 

The  few  meteorological  stations  in  the  northern  part  of  Poland, such  as  the  Hel 
station,  have  been  carrying  out  observations  for  a  long  time.  The  length  of 
observations  carried  out  in  Hel  dates  from  the  year  1851;  this  was  broken  only  dur¬ 
ing  the  period  of  the  First  and  Second  World  Wars.  The  observational  material  from 
the  Hel  station  are  located  in  Deutsches  Meteorologisches  Jahrbuch  Preussen  und 
Ubrige  norddeutsche  Staaten  [The  German  Meteorological  Yearbook  for  Prussia  and  the 
Other  North  German  Stat.es],  and  beginning  with  the  year  1926,  in  the  Polish  work, 

Roczniki  Meteorologiczne  [Meteorological  Yearbooks]. 

The  material  for  the  present  study  are  the  results  of  meteorological  obser¬ 
vations  taken  in  the  following  stations:  Series  II  —  in  Hel,  and  Series  III  — 
in  Jastarnia  and  Chalupy.  For  comparison,  observations  have  been  taken  from  the 
nearest  stations,  that  is,  Gdynia,  Pucka,  Rozewie,  and  Karvia.  This  treatment  /4 

covers  the  11-year  period  from  1928  to  1938.  Almost  all  the  meteorological  ele¬ 
ments  are  based  on  complete  material,  with  the  exception  of  the  extreme  temperatures, 
which  were  developed  on  the  basis  of  a  12-year  period,  and  the  pressure  is  taken 
for  only  8  years.  In  addition  to  these  basic  shortcomings,  smaller  gaps  occur 
throughout  the  material  that  have  been  filled  in  by  means  of  interpolation  from 
comparisons  with  neighboring  stations. 


At  Jastarnia  for  31  August  1928,  there  is  a  break  in  the  temperature  and  wind 
observations.  For  1929  in  May,  July,  and  December,  the  precipitation  is  not  noted 
for  the  31st.  In  September  1931,  there  is  no  precipitation  noted  for  the  first  10 
days.  These  breaks  have  been  filled  in  by  means  of  comparisons  with  the  Hel  and 
Chalupy  locales.  The  rain  gauge  in  Jastarnia  had  been  set  up  in  an  unsuitable  loca¬ 
tion  (it  was  surrounded  by  trees  and  farm  buildings).  For  this  reason,  the  values 
for  precipitation,  as  well  as  the  values  for  wind  velocity  and  wind  direction,  for 
the  same  reasons,  should  be  taken  with  some  reservation  at  this  station.  There  is 
a  break  in  the  results  of  meteorological  observations  from  December  1937  at  the 
Pucka  station.  The  mean  monthly  values  have  been  filled  in  on  the  basis  of  compari¬ 
son  with  data  from  Rozewie  and  Gdynia.  Rozewie  has  been  left  out  in  elaborations 
on  the  precipitation,  because  there  are  large  breaks  in  the  precipitations  noted. 
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In  the  treatment  of  individual  meteorological  elements,  auxiliary  statistical 
means  have  been  used. 
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ANALYSIS  OF  CLIMATE  ELEMENTS 

Concerning  the  type  of  weather,  as  well  as  the  type  of  climate,  it  is  the 
set  of  meteorological  elements  that  is  decisive;  these  elements  include  the  temper¬ 
ature,  wind  velocity  and  wind  direction,  precipitation,  humidity,  and  other  elements 
forming  a  system  with  a  dynamics  that  is  unique  with  respect  to  itself.  In  this 
kind  of  set,  each  element  plays  an  important  role,  but  at  the  same  time,  it  is  de¬ 
pendent  to  a  large  degree  on  the  course  and  behavior  of  the  other  elements.  We 
shall  go  now  to  an  analysis  of  the  individual  meteorological  elements. 

I .  Temperature 


We  shall  begin  the  treatment  of  wind  temperature  recorded  on  the  Hel  Peninsula 
with  an  analysis  of  the  annual  course  based  on  the  mean  monthly  values  (Table  1  and 
Fig.  1).  The  identical  mean  annual  temperature  of  7.8°C  for  all  points  on  the  Penin¬ 
sula  (Hel,  Jaatamia,  Chalupy)  distinguishes  it  from  the  background.  Whereas 
Rozewie,  Pucka,  and  Karwia  show  lower  values,  Gdynia  differs  from  Hel  by  hardly 
0.1°C  toward  the  minus.  The  differences  between  individual  stations  only  reach 
decimal  portions  of  a  degree,  and  the  greatest  difference  amounts  to  only  0.5°. 

The  entire  sector  of  the  Polish  coast  under  study  here  is  contained  between  the  iso¬ 
vents  of  7°  and  8°C. 


Table  1.  Monthly  and  annual  mean  temperatures  (1928-1938) 
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Curves  of  the  mean  monthly  temperatures  over  the  course  of  a  year  have  a  simi¬ 
lar  character.  The  very  small  interval  in  values  for  the  individual  months  is  given 
over  the  course  of  a  year  by  only  a  single  line,  rising  to  its  highest  in  July  and 
August,  with  a  minimum  in  February.  The  mean  values  for  July  and  August  vary  around 
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Fig*  1*  Annual  course  of  mean 
monthly  temperatures  at  the  Hel 
station  (1928-1938). 


17°C,  with  the  exception  of  Rozewie  and  Pucka,  which  show  lower  values.  The 
minimum  in  February  varies  across  the  interval  from  -0.8  (Karwia)  to  -1.2  (Puck). 
The  differences  between  individual  locales  are  insignificant. 


The  means  for  the  individual  stations  over  the  course  of  11  years  show  no 
special  variations. 

From  a  compilation  of  mean  extreme  values  for  a  given  month  (Table  2),  which 
gives  in  a  general  outline  a  view  of  the  variability  of  this  element  from  year  to 
year,  we  may  see  that  it  is  only  February  that  is  distinguished  by  a  greater  inter¬ 
val  of  values;  for  Hel,  this  interval  is  11.4°  and  for  Gdynia  12.4°.  It  is  neces¬ 
sary  to  note  that  the  February  minimum  falls  in  the  year  1929,  but  this  is  charac¬ 
teristic  as  regards  the  exceptionally  bitter  course  of  the  winter  for  all  of  Poland 
for  that  year.  In  addition,  the  greatest  mean  annual  temperature  was  recorded  in 
1934  at  ill  the  stations. 

Table  3  illustrates  the  annual  temperature  amplitudes.  The  numbers  contained 
in  it  stress  the  prominent  influence  of  the  sea  on  the  regulation  and  control  of 
the  thermal  relationships;  for  all  the  stations,  the  annual  amplitudes  are  only 
around  18°C. 

Table  3.  Annual  high  temperature  (1928-1938) 
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The  absolute  temperature  minima  and  maxima  are  shown  in  Table  4.  The  highest 
temperature  at  Hel  reaches  31.7°,  which  accompanies  the  passage  of  continental  masses 
and  among  the  mean  annual  or  monthly  air  temperatures,  is  not  significant.  The  rela¬ 
tively  high  minimums  (-17.1°  at  Hel,  -18.3°  at  Gdynia,  -20.4°  at  Karwia)  are  charac¬ 
teristic  for  coastal  areas.  It  is  necessary  to  note,  however,  that  in  Table  4,  it 
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is  the  time  interval  from  1930  to  1938  that  was  under  consideration,  and  the  low 
temperatures  of  the  bitter  winter  of  1928/1929  were  not  considered. 

The  nuuioer  of  days  with  minimum  teperatures  for  a  24-hour  period  lower  than 
0°  is  on  the  average  for  Hel  95.8,  105.3  for  Karwia,  and  91.4  for  Gdynia.  Their 
distribution  over  the  period  of  a  year  is  shown  in  Table  5.  In  Hel  and  Karwia,  it 
is  only  July  and  August  that  are  free  of  frost.*  In  addition,  Gdynia  recorded  no  /( 
temperature  below  0°  in  June  and  September. 

Table  5.  The  average  number  of  days  with  minimum  temperatures  for 
a  24-hour  period  lower  than  0°C  (1929-1938) 
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|V  i  V  VI  |  VII  !  VIU  1 

_'«* -fx  J 

|  XI  J 

|  XII 

Year 

i 

Hel 

21.1  20.0  j  10.6 

lit.  1  j  I.H  *1.1 

;  ! 

0.1  |  0.5 

1  1 

5.4 

16.2  , 

On.  8 

Grfvmn 

21.4  j  20.5  17.2 

7  4  i  II  6  i 

i  0,4 

5.8 

18.1 

01.4 

Karw'u 

23.2  21  7  2*1.1, 

!).'*  1  1.4  !  0,1 

i  .  i  ■ 

0.1  i  08 

82 

19,3 

105.3 

The  dates  for  the  last  and  first  frosts  are  contained  in  Table  6.  The  average 

number  of  days  without  frost  is  at  177  for  Hel,  176  for  Karwia,  and  214  for  Gdynia. 

The  durations  for  the  individual  seasons  of  the  year  (Table  7)  are  noted  tak¬ 
ing  for  the  pre-spring  and  pre-winter  the  average  daily  temperatures  to  be  between 

0°  and  5°,  from  5°  to  15°  for  spring  and  autumn,  higher  than  15°  for  the  summer, 
and  lower  than  0°C  for  the  winter.  Taking  the  number  of  days  for  pre-spring  and 
spring  or  for  pre-winter  and  autumn  together,  it  can  be  seen  that  the  shortest 
season  of  the  year  at  Hel  is  summer,  and  then  winter.  The  transitional  periods 


*The  months  that  are  free  of  frost  are  noted  in  Table  5  with  dots. 
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between  these  seasons  are  long  (101  and  104  days) .  The  vegetation  period  for  Hel 
is  208  days,  with  an  average  date  for  the  beginning  of  23  April  and  for  the  end 
16  November.  The  farming  season  is  considerably  longer  (281  days),  lasting  from 
13  March  to  19  December. 


Table  6.  Dates  of  the  last  (a)  and  first  (b)  frosts  (1929-1938) 


Average  date- 

Dates  for  the  appearance  of  frost 

Locale 

of  appearance 

of  frost 

Earliest 

Latest 

Hel  a 

8  May 

13  April  1934 

2  June  1932 

b 

2  November 

29  September  1931 

20  December  1929 

Gdynia  a 

19  April 

31  March  1937 

9  May  1935 

b 

20  November 

27  October  1931 

14  December  1938 

Karwia  a 

1  May 

1  April  1937 

1  June  1930 

b 

25  October 

29  September  1931 

19  November  1935 

Table  7.  Duration  of  individual  seasons  of  the  year  at  Hel  station 


Season  of 
the  year 

Average 

Beginning 

date 

End 

Number  of 
days 

Pre-spring 

13  March 

22  April 

41 

Spring 

23  April 

21  June 

60 

Summer 

22  June 

6  September 

77 

Autumn 

7  September 

16  November 

71 

Pre-winter 

17  October 

19  December 

33 

Winter 

20  December 

12  March 

84 

The  temperature  variability  from  month  to  month  (Table  8)  is  characterized  by 
a  large  jump  from  April  to  May  (from  4.9  to  6.0).  A  relatively  large  divergence 
(lower  than  4.0)  was  recorded  in  the  period  from  September  to  December.  The  small¬ 
est  differences  occur  between  January  and  February,  as  well  as  between  July  and 
August. 

The  temperature  on  the  Hel  Peninsula  is  characterized,  at  the  same  time,  by 
great  variability  from  day  to  day  (Table  9) .  The  most  frequent  changes  towards  the 
minus  take  place  in  the  month  of  January,  but  the  greatest  sum  of  the  values  of 
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Table  8.  Temperature  variability  from  month  to  month  on  the  basis  of 
average  monthly  temperatures  (1928-1938) 


' 

Month 

i'ii  |  ii/iii  1 

III  IV 

IV/V 

V/VI 

!  vi. vii  jvu.vut 

vni,  ix 

;  ix  x 

1  X/XI 

XI/XU 

xn/l 

Hoi 

-■0.4  1  2,4  1 

13.4 

f  5,5 

3.1  1 

0.0 

—3.1 

!  — 5.3 

—*.4 

-4.4 

-1.6 

laitarma 

0.0  :  —2.4  I 

■i  3.4 

f  5.0 

1  4.1 

.1.1 

1  0.3 

-3.1 

j  —4,5 

-4,5 

—4.1 

•  -2.1 

Chalupv 

-0.1  ,  :  2,4  | 

1 3.5 

5.0 

-i  4.4 

3,‘* 

-0.1 

—3.2 

— 1,7 

-4.5 

—u 

-U7 

Gdynia 

—0,1  '  12.8  j 

+3.5 

•  6.0 

1  :».S 

2.B  , 

—0.4 

—3.5 

-4.4 

-4.5 

— w 

—1,4 

Puck 

-0.2  ;  2.5  , 

•f 

■i  5,5 

+3.7 

-0.4 

—3.3 

4.2 

— 4,4 

—4.1 

—  1,4 

Rozcwie 

0.0  1  2.3  ' 

+3.2 

1  4.0 

•  4.0 

1  ii 

+  0.1  i 

—3.2 

1  -4.4 

—4*3 

—4.1 

—1.8 

Karwlo 

-  o.i  '  2.:t 

•  :t  .5 

1  4.0 

4.1 

:  i2i 

-0.1 

—3.2 

—4.5 

4A 

-1.1 

Table  9.  Temperature  variability 

from 

day  to  day  in  individual 

months 

at  the  Hel  st. 
for  the  perio< 

Number  of  changes 

ation  according 
i  1928-1938 

1  1  II  1  11!  1 

to  the  average  daily  temperatures 

Month 

iv  |  v  !  vi  i  vii  j  vni  |  ix  |  x  |  xi 

i  Ml 

7 

Number  of  changes  in  minus 

:9  i 

r 

10 

ii  i 

12  11 

10 

1 

It 

17  ! 

7 

18 

1 

l  17 

18 

Number  of  changes  in  plus 

ii  > 

n  1 

i»  I 

If:  '  18 

lit  1 

17  ■ 

12  i  11 

.3 

1  10 

12 

Sum  of  value  of 

changes  /  minus- -«.4  i 

—5.8 :  - 

-5.8 1  - 

-4.4  —4.11 

— “ 4?.l  j 

—  >.l  ■ 

-5.5  |  - 

0J 

— 8J  — 

-7.6 

Sum  of  value  of  chanees/plus 

7.1  1 

0.3! 

IV.'  10.3 

103:' 

6.5 

4.5 : 

5.4 

3.8 1  431 

4  A 

these  kinds  of  changes  falls  in  November  (-9.6).  In  general,  the  months  from 
August  to  December,  as  well  as  from  January  and  February,  show  greater  than  50% 
of  days  with  changes  towards  the  minus,  whereas  in  the  other  months  this  variability 
is  present  for  only  10%  of  the  days.  The  greatest  occurrence  of  heat  waves  takes 
place  in  May  and  June  with  an  equally  frequent  number  of  the  greatest  sums  for 
changes  towards  the  plus.  March  should  be  placed  in  third  position,  which  despite 
the  fact  that  it  has  the  same  number  of  changes  towards  the  plus  as  May  and  June, 
still  the  sum  of  the  value  of  these  changes  is  lower  (9.3). 


The  temperature  variability  from  day  to  day  is  great;  this  may  be  seen  vividly 
on  a  graph  of  the  yearly  course  of  the  24-hour  temperatures  (Table  10  and  Fig.  2). 

High  mean  monthly  temperatures  for  the  winter  period  (December,  January,  February) 
are  characteristic  for  coastal  regions,  and  this  is  reflected  in  agreement  in  the 
high  daily  mean  temperatures,  which  oscillate  around  a  value  not  much  lower  than  /7 

0°C. 


We  shall  go  now  to  a  description  of  the  curve  of  mean  daily  temperatures  for 
the  period  1928-1938  shown  in  Fig.  2. 
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Fig.  2.  Yearly  course  of  24-hour  temperatures  at  Hel  station  according  to  the 
mean  normal  temperatures  (for  the  period  1928-1938) . 

The  annual  course  of  temperatures  for  the  Hel  station  shows  its  greatest  and 
least  variation  during  the  winter  period.  The  lowest  temperatures  recorded  are 
towards  the  end  of  the  first  10-day  period  in  February.  From  the  midpoint  in 
March,  the  curve  begins  to  rise,  showing  only  relatively  small  fluctuations  during 
the  encroachments  of  colder  waves  of  air.  A  great  temperature  increase  follows  in 
the  first  days  of  May.  During  this  period,  the  curve  increases  to  higher  values 
than  the  mean  annual  temperature,  which  for  the  Hel  station  is  7.8°C.  The  marked 
bends  in  the  curve  for  May  indicate  the  frequent  returns  of  cold  air  masses.  The 
greater  invasion  of  warm  masses  is  noted  towards  the  end  of  the  first  10-day  period 
in  June,  after  which  there  follows  a  short-wave  fluctuation  in  the  curve  with  an 
amplitude  on  the  order  of  1°C.  In  the  first  half  of  July,  the  temperature 
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Table  10.  Mean  dally  temperature  for  Hel  station  (1928-1938) 


Day  i 

1 

i  j 

u  : 

ni 

IV  > 

) 

V 

1 

(>,2  ! 

-i." 

0.4 

6.(1 

2 

OH 

-11.U 

-0.7 

•  '21 

.1 

0.1 

ll. ! 

-  1.2 

221 

>  ..1 

-1 

-0.4 

--•321 

—0.0 

J.1 

8.4 

5 

'Ml  , 

-  •),;'» 

-0.1 

9.3 

6 

d..f 

-  0.7 

0.5 

3,0 

1 0,3 

7 

0.3  ' 

— 921 

0.8 

3.3 

1 1,1 

8 

0.2  | 

— 1,1 

0.0 

33 

•1.4 

9 

—0.0  i 

-23 

0»1 

1.0 

8.7 

in 

-1,3  ; 

-23 

0.0 

43 

8.8 

11 

■  -0.4  . 

-1.5 

,  — 0,4 

■7JI 

83 

12 

-  0.4  I 

-1.9  1 

1  —  (1.0 

■1.1 

9.0 

11 

<i.i.  ! 

1.4 

;  l.l 

1.2  , 

111.3 

It 

OH  ! 

—1.1. 

l.l 

•l  a 

1(1,11 

IS 

-0.3  1 

-  1.3 

;  1-7 

4.1 

11, U 

16 

-0.4  . 

—141 

1.3 

.i3  ' 

nui 

17 

-  0,7  ! 

-1.2 

!  1.7 

1.7 

10.7 

18 

-U  1 

.  -03 

2.9 

1  U.4 

lb 

— 0.4  1 

1.  —03 

;  1.7 

4H  ' 

10.S 

19 

-03  j 

■  -1.0 

.  W 

4.4 

103 

21 

-1.3 

—  1.2 

2.4 

53 

n.3 

22 

-1.4  \ 

— 0.7 

•  2.6 

4.8 

11.4 

23 

-lit'  •'! 

— 0,3 

2.6  i 

6.1 

16.8 

24 

-K-IJ  : 

j  —03 

2.7  1 

6.8 

11.6 

29 

-1.1  ' 

!  —1.3 

24  . 

6.3 

114 

26 

1— (13 

!  —03 

2.8 

53  , 

116 

27 

1  0.0 

—13 

2.3  . 

6.8  1 

110 

28 

‘  -0.2 

-0.1 

2.4  ! 

63  1 

12.1 

29 

-0.4 

-0.2 

13 

6.3 

113 

30 

‘  —  U 

17 

7-‘  i 

11.8 

31 

—1.4 

! 

13 

i 

11.8 

Month 


\'( 

,  n 

VIII 

1 V 

X 

XI 

XII 

\  i.u 

i 

1 7.8 

1 0«ti 

I..1 

5 

0.7 

11.1 

i  ;.2 

'  •.  1 

s-J 

11.0 

0.3 

2.3 

ll;i 

16.9 

O'.*1 

)\\ 

llu9 

73 

25* 

1U.0 

10.1 

1  i.il 

J  *•* 

1  1.0 

23 

1  Ui 

i»,0 

1..7 

i 

11.7 

73 

.,2> 

llk> 

1621 

i:..; 

.  .•  .* 

1113 

5.2 

-.1 

12*6 

10.3 

15  21 

11.) 

7.9 

2. 

U.2 

1  1  m- 

1 

l  ».  ■ 

11.2 

~J> 

15 

i:i.; 

1021 

10.2 

1  »,• 

113 

1. 4 

1.7 

1  U) 

16.7 

’ll.' 

l  >.? 

11.2 

i  6.6 

I 

!.» 

14,  ‘ 

10.2 

17,9 

14  J 

1 0.1 

!  5.0 

-.7 

14,4 

lit.  1 

17.5 

14.1 

10.(1 

6.1 

l.» 

l  let 

1  ,.l  , 

1 7,6  , 

1  l.ll 

1 • 

o.i 

0.4 

1  '.I 

17.11 

17, .1 

14,8 

*■3 

6.7 

0,5 

14.8 

17.5 

17,0 

13.1  j 

9.7 

.7.1* 

6,8 

14,0 

10.1 

17/, 

U.2  | 

93 

5.2 

I'J 

W..» 

17.6  , 

16,9 

143 

10.il 

43 

n.» 

i  r.ji 

1 5.7  ■ 

10.11 

143  I 

1(171 

i  4.0 

iij 

14,1 

17.0 

10.9 

153  , 

9.7 

1  2.7 

0J 

13.4 

;  7.2 

lh,n 

143  | 

9,5 

2.9 

-03 

14.3  1 

17.2 

18.6 

13.4 

9J 

1  \5  ’ 

—03 

1 5.6 

17,7 

'  16.6 

123 

8.4 

i  43  ■ 

1S.7 

17.7 

16.0 

12.7 

8.1 

!  4.0 

-03 

15.8 

IfU 

16H  ; 

12.6  ! 

8.4 

•  33 

—13 

143 

17.3 

163 

13.3  j 

S3 

1  3.8  ; 

a* 

ISJ 

17.9 

16.3 

13.4 

83 

1  43 

04 

16.1 

18.1 

,  1731 

12.4  ! 

i  83 

4.1 

<w> 

16.1 

|  1 5.3 

10,7 

113 

73 

'  23 

-V 

16,7 

17.0 

17,1 

123 

9  8.1 

!  3.11 

18.1 

17.1 

10.7 

123 

'  83 

3.0 

<w 

17.5 

163 

7.7 

OJ 

differences  are  not  great,  and  in  the  second  half  the  curve  reaches  its  highest 


point.  A  temperature  drop  is  noted,  however,  after  the  August  midpoint.  From  this 
point  on,  the  average  24-hour  temperatures  become  successively  smaller,  showing 
however  several  returns  of  waves  of  warm  air  masses.  Towards  the  end  of  October, 


Che  curve  drops  below  the  average  annual  value.  In  the  second  10-day  period  of 
November,  a  great  temperature  drop  is  noted,  and  this  is  the  beginning  of  the  pre¬ 
winter  period.  Returns  of  warm  air  masses  occur  up  to  winter  inclusively,  and 
this  is  noted  in  the  curve  by  the  numerous  dips  and  spikes. 


The  analysis  presented  above  of  the  annual  course  of  mean  temperatures  for 
a  24-hour  period  confirms  the  great  temperature  variability  from  day  to  day  at 
the  Hel  station. 
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II.  Winds 


/£ 


The  wind  is  a  very  important  element,  particularly  on  the  coast.  With  regard 
to  wind  velocities,  Gdynia  and  Hel  occupy  second  place  in  Poland,  immediately  after 
Sniezka  [16].  The  most  dangerous  winds  for  sailing  are  winds  out  of  the  northeast, 
north,  and  northwest.  These  winds  are  accompanied  by  large  storm  waves  [2],  cata¬ 
strophic  in  their  consequences  both  on  the  sea  as  well  as  on  the  coast;  fortunately, 
winds  from  these  directions  are  not  frequent. 

On  the  scale  of  the  whole  year,  it  is  the  westerly  winds  that  are  the  prevail¬ 
ing  ones  (Table  11  and  Fig.  3),  with  the  exception  of  Rozewie  and  Karwia,  which  show 
maximum  frequencies  for  southwesterly  winds.  In  general,  the  western  sector  is  the 
dominating  one.  Southerly  winds  are  in  second  position,  whereas  the  northerly  and 
easterly  winds  are  least  representative. 

Table  11.  Percentage  fraction  of  specific  wind  directions  (1928-1938) 

Year 


"  —  —  -  — 

.  -  - 

"" 

Direction 

_  ___ 

Locale 

i* 

NE  ( 

E 

SE 

1  5  1 

sw 

!  w 

NW 

|  Calms 

Hel 

9.3 

3.1  ' 

B.9 

12.1 

1  153:  ! 

11.9 

!  i#3: 

1331 

1  ** 

•Tastarnia 

9.7 

7.8  ; 

9.6 

R.0 

14.7 

11.6 

j  17.4 

9.2 

t  12.9 

Chalupy 

11.8 

9.1  : 

10.2 

H.2 

153: 

1531 

15.9 

10.1 

Rozewie 

4.3 

5.3  ' 

40 

15.7 

83 

2031 

'  1931 

9.3 

j  11J» 

Karwia 

7.8 

8.1  ! 

7,8 

13.0 

8.2 

17.4 

17.1 

1235 

8.3 

Puck 

5J 

7,0 

1(1.4 

1231 

8.1  , 

1631 

j  19.9 

932 

i  10,7 

Gdjrna 

<1.3 

5J) 

7.1 

123 

13,5  I 

13.1 

I  19.7 

15.5 

1  ilJ 

During  the  spring 

(Table  12 

and  Fig. 

4), 

the  area  studied  is 

an  area 

where 

various  air  masses  cancel  each  other  out:  polar-sea  (PPm) ,  polar-continental  (PPk) , 
as  well  as  arctic  air  masses  (PA).  As  a  result,  the  fraction  of  easterly  and  west¬ 
erly  winds  is  of  just  about  the  same  order,  with  the  exception  that  on  the  Peninsula 
it  is  the  easterly  winds  that  dominate,  and  on  the  land  it  is  the  westerly  winds 
(in  Gdynia,  it  is  the  northwesterly  winds).  Certainly,  local  conditions  have  a  /l 

great  influence  on  these  kinds  of  characteristic  determinations  of  convergent  wind 
directions.  Karwia,  Rozewie,  and  Puck  are  shielded  from  the  west,  and  this  res¬ 
tricts  the  free  flow  of  westerly  oceanic  masses,  whereas  Gdynia  is  surrounded  by 
hills  to  the  west  and  it  directs  the  wind  away  through  a  streamline  basin  to  the 
southeast . 
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Fig.  3.  Wind  directions  in  °/o  on  the  Hel  Peninsula  and  adjacent 
coast  for  the  year  1928-1938.  Yearly. 


During  the  summer  (Table  13  and  Fig.  5),  barely  25%  of  the  overall  sum  is 
represented  by  westerly  winds;  this  indicates  the  dominance  of  warm  and  humid 
oceanic  polar  masses  (PPm) .  It  is  exactly  these  northerly  and  northeasterly  winds 
which  are  unpleasantly  perceived  in  the  hottest  seasons  of  the  year.  Winds  from 
southerly  directions  are  registered  most  rarely. 

The  autumn  season  (Table  14  and  Fig.  6),  however,  shows  an  increase  in  south¬ 
erly  winds.  The  southwesterly  direction  is  the  one  most  often  encountered.  West¬ 
erly  winds  have  a  large  share,  and  in  Gdynia  and  Jastamia,  thev  are  the  most  frequent. 
The  weakest  winds  are  recorded  out  of  northerly,  northeasterly,  and  easterly  direc¬ 
tions. 
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Table  12.  Percent  fraction  of  individual  wind  directions  (1928-1938) 

Spring 


Direction 


Locale 

'  N  1 

M-:  | 

K  i 

SK  j 

s  1 

SW  1 

W  j 

NU 

Calms 

il-fl 

! 

l.i.U 

14..  > 

'  12.7 

!  3.7  j 

„  .  1 
ub  j 

1221  1 

1  1  LS> 

4.8 

JaiMrniu 

12.4 

I2.J 

14.3 

3.8 

1U 

d.U 

12.4 

1331 

riwhipv 

1  5.3 

UK 

1  \.( 

T.li 

in. 7  ! 

n.r.  1 

V2.1) 

U),1 

4,'i 

I*- 

>.» 

HU 

17.4 

1  1.4 

1 

1.I.H 

j  17.7 

11.5 

12.3 

riar.'i'i 

0.8 

11 J. 

i  l;» 

P2.I 

l  | 

1021 

1  14.3 

13.8 

SUI 

puck 

11..'. 

Hi..i 

ll.U 

j  Ui  , 

3.11 

1  1721 

10.7 

11.2 

u  Ivnn 

:i.:l 

•i.:: 

1  (1,5 

'  1  U) 

,  3.1) 

8.4 

i  14.4 

18.4 

8.8 

The  winter  (Table  15  and  Fig.  7)  abounds  in  southerly  winds.  On  the  Penin¬ 
sula  and  in  Gdynia,  it  is  a  southerly  wind  that  prevails,  bringing  with  it  warm  /'. 

air  masses,  occasioning  together  with  the  Baltic  a  mild  winter  course  on  the  coast. 
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5.  Wind  directions  in  °/o  on  the  Hel  Peninsula  and  adjacent  coast  for 
the  years  1928-1938.  Summer. 

Table  13.  Percent  fraction  of  individual  wind  directions  (1928-1938) 

Summer 

I  Direction 


Locale 

!  N 

!  nk  ! 

1  F.  1 

SK  | 

s 

|  sw 

,  w  I 

|  NW 

Calms 

H«1  | 

li.1 

10,1 

9.9  | 

i 

7.4  , 

8.3 

8.3 

19.9 

1HJ5 

|  4.6 

.tantiiinln 

;ijn 

M 

:i.«  : 

II  .1 

7JI 

••1,7 

12  J 

i  15.11 

Chaluoy 

l«,5 

10.5 

y.4  1 

<1.5 

12. 1 

21.8 

13.1) 

1  5J) 

Rozewie 

3.5 

3.8  | 

3.1 

!l.t 

4.8 

17.fi  1 

28.4 

12.2 

’  12.7 

Karwia 

a.3 

H.U 

5.0 

7.3 

4.3 

tut 

21.5 

10.1 

;  11.3 

Puck 

!  w 

8.6 

3.7 

7,0 

1.8 

l.'WB 

26.4 

11.7 

|  12.6 

Gdynia 

7.8 

7fi  i 

! 

H.7  1 

7,1 

10.1 

■  23j(l 

20.2 

1  "Jl 
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Fig.  7.  Wind  directions  in  °/o  on  the  Hel  Peninsula  and  adjacent  coast  for 
the  years  1928-1938.  Winter. 


Table  15. 


Locale 

(k'l 

jjiUmia 

CWlupy 

jawrwu- 

KwrvH* 

:-nfK 

Gdynia 


Percent  fraction  of  individual  wind  directions  (1928-1938) 


i  - 

i  N 

NK  1 

Winter 

t:  |  sf. 

Direction 

S  SVV  | 

'  w' '! 

MW 

|  Calms 

i  5.« 

43 

».2  | 

It)  4) 

21,8 

14.6 

15.7 

93 

!  4.0 

5,9  ; 

441 

74) 

IU 

21,4 

16.2 

173 

7.6 

!  8.1 

6.6  i 

•">3 

104) 

23,7 

20.2 

14.6 

7.9 

1  2,4 

4,2  i 

441 

545 

204! 

13.8 

233 

14.9  ] 

73 

!  6.3 

3,4 

54) 

7..*  ' 

19.1 

124» 

224) 

1141  j 

8.7 

1  4>2 

3.0 

441 

34.  ' 

184) 

12.5 

2041 

1H3  j 

6.9 

1  H.O 

3.5  f 

34* 

53 

154) 

203  1 

1541 

19.1  J 

133 

j  4.1 

Rozewie,  Karwia,  and  Puck  have  a  prevalence  of  southwesterly  winds.  The  portion 


of  air  masses  out  of  the  north,  northeast,  and  east  is  small. 
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The  porcion  of  calms  (Table  16)  is  shown  in  percentages  in  relation  to  indivi¬ 
dual  seasons  of  the  year.  The  least  number  of  calms  is  recorded  in  Hel  and  Gdynia 
during  the  autumn,  whereas  for  the  other  stations  it  is  during  the  winter.  The 
maximum  number  of  calms  shown  for  Hel  and  Gdynia  is  during  the  spring,  and  for  the 


Table  16.  Percentage  fraction  of  calms  in  individual  seasons  of  the  year 
(1928-1938) 


Locale 

Spring  ! 

Season 

Summer  |  Autumn  t 

Vinter  j 

Yearly 

Hel 

4,8 

4.6 

24 

4.0 

4.0 

Jastarnia 

13,0 

13,8 

11.1 

8J 

12.0 

l^halupy 

4,6 

3.0 

2.4 

2.4 

:1J5 

Kozewie 

12,3 

15,7 

9,4 

6J 

11.0 

Karwia 

9.0 

IU 

8  fi 

44 

8.3 

Puck 

1U  1 

124 

11.0 

8.0 

10,7 

Gdynia 

83  | 

7.8 

4.3 

44 

621 

other  locations  during  the  summer.  On  the  annual  scale,  the  least  number  of  calms 
is  observed  in  Chalupy  and  in  Hel,  and  the  greatest  number  is  observed  in  Jastarnia 
(data  from  Jastarnia,  as  has  already  been  noted,  should  be  taken  with  certain  reser¬ 
vation).  It  is  possible,  therefore,  to  emphasize  with  strong  probability  that  the 
Peninsula,  in  relation  to  its  background,  has  about  50%  less  periods  of  calm. 

As  far  as  wind  velocities  are  concerned,  it  is  possible  to  observe  a  certain 
regularity  in  the  monthly  averages  over  the  course  of  a  year  (Table  17  and  Fig.  8). 
Maxima  for  the  wind  velocity  are  in  the  winter  months,  and  minima  are  in  May  or  in  / 

the  summer  months.  Wind  velocities  during  the  autumn  are  greater  than  velocities 
observed  in  the  spring. 


Table  17.  Annual  course  of  mean  monthly  wind  velocities  in  m/sec 
(1928-1938) 

,  ,  I  Month 


Locale 

— 

« 

il 

;_m*  _ 

V 

J  V,_i 

Vlt  | 

VIII 

rx 

!  x 

XI 

XII 

Year 

Hel 

6.2 

84 

'  S.0 

1 

4.7 

4.1 

!  4,1 

4.1  i 

44 

44 

•  54 

54 

0.1 

i  5.1 

'lajtarnia 

42J 

4.0 

!  3.6 

34 

2.4 

,  ~.7 

2.4 

24 

3.4 

1  44 

4.1 

4.4 

i  4.5 

Chalupy 

5,1 

5J 

I  4.4 

44  . 

•V 

|  34 

3.6  ; 

34 

44 

j  5.0 

4.8 

5.0 

4.3 

Gdynia 

6.1 

H4 

i  54 

4.0  i 

:t.7 

i  44  ! 

4.0  ' 

*.2 

4.6 

|  5.4 

5,5  , 

6.3 

1  5.0 

Puck 

54 

64 

!  *’7 

M  j 

4.4 

!  4-r’  i 

1.3  i 

44 

4.4 

j  34 

4.6 

5.4 

4.9 

liozewic 

5,8 

5.7 

i  5.0 

34  j 

34 

I  3.0  1 

3.5  ; 

3.4 

4.3 

!  54 

1 

3.2 

5.7 

44 

Karwla 

44 

54 

!  44 

3.9  J 

34 

'  34  1 

34  • 

34 

4.1 

4.9 

4,4 

4.7 

44 
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- Hel  . ChaXupy - Puck  - Karwia 

- Jastarnia-  Gdynia  — Rozewie 

Fig.  8.  Annual  course  of  wind  velocities  in  m/sec  (monthly  means  for  the 
period  1928-1938) 

The  values  for  extremes  in  mean  monthly  wind  velocities  are  assembled  in 
Table  18.  The  greatest  variability  in  mean  monthly  wind  velocities  may  be  observed 
in  November  and  December,  as  well  as  in  February  and  March.  The  least  variability 
in  wind  velocities  on  the  Hel  Peninsula  occurs  during  the  spring  (in  April  and  May), 
and  for  the  other  stations  during  the  summer  (with  the  exception  of  Rozewie,  which 
is  in  May).  A  characteristic  feature  of  the  area  under  study  is  the  occurrence  of 
great  absolute  wind  velocities  over  the  course  of  almost  the  whole  year. 

In  almost  all  months,  a  wind  with  velocities  greater  than  20  m/sec  may  be  ob¬ 
served;  however,  the  winter  months  and  the  autumn  are  unique  in  this  respect.  Dur¬ 
ing  the  summer,  great  wind  velocities  occur  only  sporadically. 

Classifying  the  winds  with  respect  to  their  velocities  into  four  basic  groups, 
we  get  the  following  numerical  ratios  for  the  Hel  station: 
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-  weak  winds  (1-5  m/sec) : 

-  moderate  winds  (6-10  m/sec): 

-  strong  winds  (11-15  m/sec): 

-  very  strong  winds  (16-20  m/sec): 


on  the  average,  631  during  the  year 
equals:  60. 1Z 

on  the  average,  351  during  the  year 
equals:  33.4% 

on  the  average,  46  during  the  year 
equals:  4.4% 

on  the  average,  22  during  the  year 
equals:  2.1%. 


Table  18.  Mean  monthly  values  for  extremes  of  wind  velocity  in 
m/sec  (1928-1938) 


Locale 

l 

11  1 

III 

lV 

v  ’ 

Month 

VI  |  VII 

VIII 

IX 

X 

XI 

\il 

Yearly 

Hel 

H.(l 

9.1 

ti.tf 

6,i 

5.2 

3.5 

52) 

621 

6.0 

8,0 

9.7 

321 

5J 

« 

4.0 

:u  ! 

sx- 

3.2 

3  £ 

322 

221 

2J> 

3,4 

4.1 

4.5 

32) 

Jjjurma 

5.8 

6J5 

ia  i 

4.4 

3.3 

4.4 

4.2 

1  M 

522 

5.8 

5.5 

6,5 

42» 

3D 

24 

2.2  i 

1.7 

1.6 

1.6 

1.5 

2J> 

2.3 

3.1 

2* 

23 

I'Mhipy 

! 

ii.d  i 

4.0 

4,5 

5,1 

521 

5JI 

52) 

6.0 

62) 

8.5 

42) 

:i.u 

3.1 

32: 

2.9 

2.1 

2.4 

•  'U 

2,6 

3.4 

32) 

3.. 

32) 

uJym-i 

9.H 

9.4 

a..i 

72) 

3.3 

621 

64 

;  5.1 

6J 

7.2 

7.7 

9.4 

64 

•4.1 

43) 

3.0 

3.0 

2.6 

3.4 

2.4 

■'  7 

22) 

121 

321 

:;m 

3.7 

puck 

9.2 

8.7 

19.7 

VS 

5.7 

52) 

5,3 

.  525 

7.9 

6.5 

321 

62) 

■Hi 

4.4 

;i.n 

391 

33) 

3.7 

3.1 

:  ;u 

22) 

32» 

22) 

4.1 

"• 

9.7 

9.9 

: 

19.2 

6.0 

4.1 

731 

5.11 

f»,l 

.>.6 

3.1 

ii.l 

•u 

6.1 

3.‘! 

3-1 

2.1 

1.8 

2.0 

22) 

1,7 

221 

1.7 

-#7 

2.G 

24 

lijru.j 

k.5 

83) 

5.2 

4.3 

6.1 

4.4 

i  •*.> 

5.2 

621 

7,7 

_ 

421 

2.9 

3J 

2J1 

2.9 

2.9 

221 

,  2.6 

2J1 

i  >* 

3,1 

3.7 

Table  19.  Maximum  absolute  wind  velocities  in  m/sec  in  the 
individual  months  (1928-1938) 


Locale 

1  . 

:  «  i 

1  1 

|  in 

IV  i 

l/v  1 

Month 

1  VI  | 

!  VII  | 

VIII  | 

IX  1 

X  1 

XI  | 

X II 

Hel 

>  20 

>  20 

i 

.•  20 

'  20 

29 

1  14 

■  / 

O 

20  | 

! 

2°  ’ 

20 

'  20  j 

20 

J  as  tarn  ia 

.•  20 

>  20 

20 

j  >  29 

20  | 

I  20 

>  20 

'  29  J 

20 

20 

20  j 

20 

Chalupy 

>  20 

>  20 

>  20 

I  20 

>  20 

'  20 

'  29 

30  j 

;  20  1 

20 

-  20 

'  2# 

Rozewic 

'20 

>  20 

>  20 

!  17 

20 

1  20 

!  ■  20  1 

20  ! 

20 

■-  20 

'  20  1 

20 

Karwla 

>20 

20 

20  1 

20 

20 

20 

20 

20 

20  , 

:  20 

'  20 

;n 

Gdynia 

1  '20 

i  ;  2n 

:  2n 

17 

17 

17 

20 

17 

20  | 

20 

20 

20 

19 


Table  20  gives  Che  annual  course  of  individual  wind  groups.  In  Table  21,  /I 

in  addition,  Che  proportions  for  each  of  the  given  wind  groups  are  given  for  each 
month.  The  data  from  both  of  these  tables  concerns  the  fact  that  the  winter  and 
autumn  are  periods  for  the  greatest  wind  intensity  with  the  greatest  velocities, 
and  that  they  are  the  storm  periods  that  are  so  characteristic  for  coastal  and 
sea  regions.  It  is  true  that  the  greatest  percentage  in  each  month  is  shown  by 
weak  winds  (with  a  maximum  in  May),  but  we  feel  the  strong  winds  much  more  sharply 
and  for  that  reason,  we  give  them  greater  consideration. 


Table  20.  Percentage  distribution  of  individual  wind  groups  over  the 


course 

of  a 

year  for  Hel 

station  (1928-1938) 

Winds 

i 

1  11 

HI 

i  *v 

v 

Month 

VI  | 

VII 

VIII 

IX 

X 

XI 

XII 

Weak 

;  6.5 

1 

63 

i  a*7 

1  73 

10.4 

10W 

10.1 

9.8  1 

63 

2.1  ! 

7.1 

7.3 

Moderate 

,  11.4 

j  83 

i  83 

!  8.8 

H.a 

0.3 

S3 

63 

6.8 

10,8 

103 

10.0 

Strong 

|  'lM 

;  ia.a 

!  8.7 

i 

2.1 

63 

6.3  | 

103 

103 

10.9 

103 

Verv  strong 

I  15.9 

!  211.1 

43 

1.4 

• 

2.7 

3.2  j 

43 

103 

9.1 

18.2 

Table 

21.  Percentage  portion 

for  the  given  wind 

groups  in 

individual 

months 

for  Hel  station  (1928-1938) 

» 

... 

“  - - -  •  “ 

Month 

— 

Winds 

i  •  i 

£ 

II 

|  hi  ;  iv  l 

v  i 

VI 

VII  j  ' 

VIII 

IX  1 

x  xi 

XII 

Weak 

|  4441  ! 

4H.1 

|  61.2  |  59.1 

) 

t:w 

73.6 

12^2  1 

70.7 

63.1  | 

49.8  1  31.1  | 

31.1 

Moderate 

'  43.7 

39.0 

1  32.2  j  37,3 

243 

25.3 

23.7  ; 

25.1 

273-  i 

423  1  403 

383 

Strong 

!  7.7 

8.3 

j  4.4  !  2.4 

u 

u 

3.4  1 

3.4 

3.6-  ; 

53  1  5.7  i 

53 

Very  strong 

i  *•. 

5.7 

1  1  •» 

*-  •»*  — 

».:» 

0.7  ; 

(1.8 

^  1 

-•7  j 

M 

If  we  take  the  16-direction  scale  for  the  strong  winds  and  the  very  strong 
winds,  we  come  up  with  the  situation  given  in  Table  22.  It  turns  out  that  the 
winds  of  this  group  fall  for  the  most  part  among  the  westerly,  west-northwesterly, 
and  northwesterly  winds.  About  9%  of  them  blow  from  the  southeasterly  direction, 
and  somewhat  lower  than  this  value  are  the  winds  from  the  southwest  and  west-southwest, 
with  the  remaining  storm  wind  directions  occurring  very  rarely, if  the  possibility 
of  their  existence  occurs  at  all. 


The  distribution  of  wind  velocities  and  wind  directions  as  values  for  the 
mean  monthly  velocities  and  directions  are  presented  in  Table  23  and  Fig.  9. 
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Table  22.  Percentage  proportion  ana 
number  of  wind  groups  at  Hel  station 


Wind 

Strong 

winds  , 

Very 

strong  wines 

iireccionaumbetj 

1 

lumber 

N 

1.4 

iji 

n.i 

2.1 

NNE 

i».-i 

i 

M 

NE 

2.1 

l.«l  : 

ENE 

«.«' 

1,1 

0.1 

1.11 

E 

2.:» 

f.,0  i 

l.l 

''•.4 

ESE 

•»  •* 

IJI 

nj; 

SE 

!,.l 

SSE 

i.;t 

\!l 

S 

•  vi 

:».4 

U  , 

7.1 

SSW 

U» 

4.1 

0.4 

1,1* 

SW 

.1.4 

7,1 

1.4 

H.1 

WSW 

-*.4 

•’.* 

1.0  , 

4.5 

W 

!U 

II'.J  i 

r>.4 

-  *.>' 

WNW 

4.U 

Iu.<J 

2.0 

0.1 

NW 

4.4 

HJi 

2,1 

10.4 

NNW 

1.4 

:u> 

U.A 

"..t 

Table  23. 


Percentage  portion  as  well  as  mean  wind  velocities  in  m/sec 
for  Hel  station  (the  values  are  given  for  each  month  of  the 
year  in  the  period  1928-1938) 


Direction  and  force  of  wind" 


Month 

Port  ior. 

Velocity 
in  sec 

Port  ion 

/ 

Veloc. 
in  sec 

uot  3JO(] 

Veloc . 
in  sec 

Portion 

-J 

Veloc . 
in  sec 

Port  ion 

Veloc . 
in  sec 

c  sw 

Q  *•  O 

•h  v  ty 

ui  '  o  w 

u  , 

O  1  ^  2 

2m  >  -H 

Portion 

v  ! 

•  u 

U  V 

o  c n 

rH 

z)  c 

>  *iH 

C  NW 

-  O  •  u 

-rl  U  V 

u  l  o  x 
u  «— i 
o  u  c 

-  j>  - 

Calms 

% 

January 

.1.7 

V 

2.8, 

\A 

0.7 

15.7 

031 

233! 

03i 

1.14 

53! 

103* 

0.9 

84 

8.1 

34 

February 

7.H 

O 

0,5  > 

5 

0.3 

13.1 

4.7 

10.U 

4.9 

9.3 

5.5 

17.7 

6.9 

124 

54 

54 

■larch 

9.0 

4.8 

o.-) ; 

. 

11.7 

4.« 

14,8 

4,3  : 

123* 

43* 

114 

4.0 

17.2 

54 

13.0 

4.7 

44 

Ap  r  il 

12.0 

4.0 

14.2  : 

4tf 

154 

14.0  | 

8.2  ; 

9.1 

4J 

6.7 

4.0 

10.1 

3.2 

10,8 

5.0 

84 

-lay 

17.8 

3.0 

18.4  i 

-4.1 

10.0 

■>,*1 

84! 

V  ! 

74 

33! 

4.8 

4.7 

9,3 

134 

54 

34 

June 

12.!* 

3.0 

11.2 

j.a 

llj 

7.5  i 

3.1  ! 

8,3 

3.9 

9.0 

3.6 

19.5 

5.1 

17.4 

4.4 

34 

July 

11.7 

4.0 

7.7 

2.M 

V 

3.0 

0.0  j 

3.3  | 

6.9 

3.9  i 

10,7 

4,5 

214 

5J2 

2U.2 

5.1 

54 

Vugust 

114 

34 

11.5  i 

J.n 

9,5 

4.0 

8.2  | 

3.4  j 

10.2 

5.7  ! 

7.1 

4.5 

18.3 

5.8 

1A0 

5.7 

54 

September 

U3S 

4,i 

7.8  ■ 

4.-' 

7.7 

|  4,4 

10.9' 

4.3  . 

16.0 

4.3  | 

11.3 

5.7 

10,2 

5.9 

13.8 

5,0 

,  44 

Dctober 

0.1 

4.3 

34 

A  it 

5.1 

1.8 

9.7  1 

54  ! 

2M 

5J 

19.9 

0.0 

204 

84 

114 

54 

24 

November 

2.5* 

34 

2.9 

J.rt 

7.2 

5.1 

154  i 

8-2  j 

254 

5.5 

184 

5J5 

13.5 

8.1 

114 

:  14 

December 

3.8 

5.0 

4.3 

4.* 

8.7 

4.4 

174! 

h.7  ; 

25.8 

5.7  j 

15.2 

54 

124 

637 

9.1 

54 

24 

In  this  array  as  well,  one's  eye  is  drawn  to  the  greatest  portion  of  winds  out  of 
directions  with  westerly  components  for  almost  all  the  months.  At  this  point,  we 
shall  cake  up  the  characterization  of  the  individual  months. 


January .  The  greatest  frequency  is  shown  here  for  southerly  winds  with  average 
velocities  of  6.6  m/sec,  and  the  southwesterly  winds  come  next.  The  portion  of 
winds  out  of  the  west  and  southeast  with  identical  mean  monthly  velocities  of 
6.8  m/sec  is  quite  high.  Winds  out  of  the  north  and  northeast  are  least  attested, 
and  they  are  relatively  weak. 

February.  Westerly  winds  dominate  for  the  month  of  February  as  regards  frequency 
of  occurrence  (17.7%)  and  as  regards  velocities  of  6.0  m/sec.  Southerly  winds 
are  in  second  place,  followed  by  southeasterly  winds.  Northerly  and  northeasterly 
winds  occur  more  often  than  in  January,  but  they  are  by  far  the  rarest  in  this 
month. 


March.  In  March,  a  very  decided  portion  of  westerly  winds  may  be  observed.  South- 
eastly  and  northwesterly  winds  follow  in  their  frequency  of  occurrence.  The 
northerly  and  northeasterly  winds  are  weakest  in  this  sequence. 
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April.  In  April,  ic  is  winds  with  an  easterly  component,  that  is,  easterly,  south¬ 
easterly,  and  northeasterly  winds  which  predominate;  however,  with  respect  to 
velocity,  the  strongest  are  westerly  and  northwesterly  winds.  In  distinction  to 
the  previous  month,  the  southwesterly  and  southerly  winds  occur  most  rarely,  and 
southerly  winds  are  a  more  frequent  phenomenon  than  westerly  winds. 

May.  Winds  out  of  northeasterly,  northerly,  and  easterly,  as  well  as  northwesterly 
directions  predominate  in  May.  The  other  wind  directions  occur  significantly 
more  rarely. 

June.  In  June  in  the  next  sequence,  the  portion  of  northerly  winds  with  mean  veloc¬ 
ities  of  5.0  m/sec  is  significant,  although  the  most  frequent  are  westerly  winds 
(5.1  m/sec),  followed  by  northwesterly  winds  (4.4  m/sec). 

July.  The  situation  in  July  is  similar  to  the  one  in  June,  with  the  exception  that 
it  is  the  westerly  and  northwesterly  winds  that  have  a  higher  percentage  share; 
this  is  shown  in  the  numbers  21.8%  and  20.2%,  the  largest  not  only  for  the  monthly 
scale,  but  also  the  annual  scale.  In  addition,  the  number  of  northerly  winds  is 
significant.  The  southeasterly  and  southerly  winds  are  most  weakly  noted. 

August.  In  August,  it  is  westerly  and  northwesterly  winds  that  are  the  most  fre¬ 
quent,  but  the  westerly  and  northwesterly  winds  decrease  in  their  percentage 
portion  for  a  gain  in  the  northeasterly  and  southerly  directions.  Northerly 
winds  are  quite  frequent. 

September.  The  portion  of  northerly  winds  is  similar  to  the  number  in  August;  how¬ 
ever,  westerly  winds,  as  well  as  northwesterly  winds,  despite  the  fact  that  they 
are  most  frequently  represented,  lose  their  significance  in  terms  of  numbers, 
and  as  a  consequence,  there  is  an  increase  in  the  percentage  portion  of  southerly 
winds.  Northeasterly  and  easterly  winds  show  the  least  frequency. 

October.  In  October,  the  southerly  winds  are  the  highest.  Westerly  and  southwest¬ 
erly  winds  are  noted  to  a  slightly  smaller  extent.  Northeasterly  and  northerly 
winds  have  only  a  small  portion. 

November  and  December .  In  November  and  December,  winds  with  a  southerly  component 
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are  the  prevailing  ones,  that  is,  southerly,  southwesterly,  and  southeasterly. 
Westerly  winds  show  a  significant  frequency,  and  northerly  end  northeasterly  winds 
are  a  rarity. 


III.  Pressure 


Pressures  on  the  Hel  Peninsula  reach  high  values.  The  mean  annua1  value  (in 
terms  of  real  levels)  for  Hel  is  760.6  mm  (Table  24).  Over  the  course  of  a  year, 
the  mean  monthly  value  reaches  a  high  in  December  and  a  minimum  in  April.  In  ab¬ 
solute  extremes,  the  maximum  pressure  falls  in  December,  amounting  to  787.1  mm.  In 
addition,  the  absolute  minimum  is  noted  in  January  at  a  value  of  721.2  mm. 

Table  24.  Mean  monthly  pressures  in  millimeters  for  Hel  station  (1931-1938) 


Locale 

I 

U  III 

tv 

V 

Month 

VI  |  vit 

VIII  |  IV  1  X 

|  xr  | 

- —  |  Yearly 

xn  ] 

II  el 

Ha  •*  -t  111 

762.2 

•  759,1  7iili.il 

i58.H 

7«M 

7G(J2>  75ti*i 

;  i 

1  THiU  ;  7H1.0  753.11 

i  i 

|  762^1  ! 

i 

70225  760.7 

The  numbers  given  above,  however,  do  not  at  all  present  a  representative  pic¬ 
ture  of  the  yearly  pressure  course  in  the  area  under  study.  For  the  purpose  of 
gaining  a  picture  for  the  course  of  this  element,  consecutive  curves  for  the  Hel 
weather  station  have  been  plotted,  taking  as  the  basis  the  mean  pressures  for  a 
24-hour  period  from  three  consecutive  days  (Fig.  10). 

Taken  generally,  this  curve  possesses  a  form  close  to  a  sinusoidal  one  with  very 
irregular  periods,  as  well  as  differing  fluctuations  in  the  amplitudes .  The  amplitudes 
are  greatest  in  the  winter  months,  and  the  curve  reaches  a  high  point  in  December 
at  day  22.  After  this  maximum,  there  follows  a  deep  depression  (day  3  of  February, 
a  second  order  minimum).  The  second-order  maximum  on  day  19  of  November  precedes 
a  steep  pressure  drop  before  the  third  day  of  December,  if  we  eliminate  the  small 
disturbances  in  the  curve  in  the  region  for  the  26th  to  the  29th  of  November.  The 
continuous  curve  does  not  indicate,  however,  the  lowest  point  in  the  above-cited  lows. 
This  minimum  is  noted  on  the  29th  day  of  October.  The  smoothest  course  is  shown  for 
the  curve  in  May.  In  June,  July,  and  August,  it  has  a  somewhat  varied  character,  but 
beginning  with  September,  it  begins  to  fluctuate  considerably,  at  first  over  a  small 


24 


July 


August 


Pig.  10.  Continuous  curves  for  the  course  of  pressure  over 
24-hour  periods  for  Hel  station  (for  the  period  1931-1933). 


Pig.  10  ContM 


period,  which  then  in  October  and  November  is  expressed  very  well.  The  course 
of  the  pressure  curve  in  March  and  April  is  much  more  moderate  than  in  the  winter 
months,  but  in  comparison  with  the  curve  from  May,  it  has  a  greater  number  of  bends. 

In  connection  with  the  mean  annual  values,  shown  in  Fig.  10  by  the  broken  line, 
it  is  only  in  April  and  July  when  the  pressure  falls  lower  than  this  value;  in  May, 
the  course  of  pressure  is  above  the  mean  annual,  and  in  the  rest  of  the  months,  it 
often  crosses  this  value  both  in  the  plus  as  well  as  minus  directions. 

IV .  Precipitation 

Precipitation,  which  is  an  important  typological  measurement  of  climate,  reaches 
in  our  series  of  observations  on  the  Hel  Peninsula,  yearly  sums  from  465  mm  (at 
Jastamia)  to  551  mm  (at  Hel).  The  nearest  coastal  section  has  somewhat  more  rain 
than  this.  The  data  from  Gdynia  diverge  only  by  a  little  from  the  values  for  Hel, 
that  is,  by  only  7  mm  on  the  plus  side.  In  Puck,  on  the  other  hand,  there  are  only 
570  mm  of  precipitation  noted  annually,  and  in  Karwia  645  mm. 

As  may  be  seen  from  a  map  (Fig.  11),  the  high  of  the  yearly  sums  decreases  in 
the  direction  toward  the  sea.  In  addition,  the  orographies  of  the  terrain,  as  well 
as  differences  in  the  thermal  conditions  of  the  surface,  have  a  decisive  effect  on 


Fig.  11.  Yearly  amounts  of  precipitation 
in  mm. 


the  drop  in  precipitation  highs  over  the  area  of  the  sea.  The  water  vapor  contained 
in  the  air  condenses  on  the  windward  side  of  the  moraine  hills ,  but  it  is  also  true 
that  the  sea  region  is  a  terrain  with  less  intense  currents.  From  this,  the 
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isohyeCs  show  a  drop  in  value  in  the  direction  of  the  sea. 


Table  25  and  Fig.  12  show  the  amounts  of  precipitation  recorded  in  individual 
months  of  the  year  in  percentages  of  the  yearly  amounts.  The  minimum  precipitation 
falls  in  the  month  of  January.  In  general,  the  winter  season  is  the  poorest  in 
precipitation.  The  maximum  for  all  the  months  occurs  in  July.  Around  60%  of  the 
annual  total  atmospheric  precipitation  falls  in  the  months  from  June  to  October  in¬ 
clusively.  In  general,  the  course  of  precipitation  in  the  area  studied  is  not  typi¬ 
cal  for  a  sea  climate. 


Fig.  12.  The  course  of  precipi¬ 
tation  for  the  period  of  a  year 
(monthly  amounts  in  percentages 
of  the  yearly  amount)  (1928-1938). 


When  we  consider  the  number  of  days  with  precipitation  (Table  26),  it  can  be 
seen  that  the  mean  for  the  winter  season  differs  only  slightly  from  the  number  of 
days  in  a  season  that  has  much  rain.  This  fact,  which  is  characteristic  for  the 
course  of  precipitation  in  the  winter,  in  the  late  fall,  and  even  in  the  early 
spring,  comes  about  as  a  result  of  the  rainy  weather  (the  so-called  "szaruga," 

"bad  weather,  squall").  The  unconditional  maxima  for  the  number  of  days  with  precipi¬ 
tation  show  no  difference  between  the  seasons  mentioned  above,  with  the  exception  of 
May  which  has  the  least  number  of  days  of  precipitation  over  the  annual  course.  On 
the  scale  of  the  whole  year,  the  least  number  of  days  with  precipitation  is  recorded 


Table  25.  Yearly  amounts  of  precipitation  in  millimeters,  as  well  as 

monthly  amounts  in  percentages  of  the  yearly  amounts  (1928-1938) 


Locale 

, Yearly  1 

Month 

: amount 

1 

" 

Ml 

.  ,v 

V 

VI 

VII 

VIII  j 

« 

* 

X. 

J  XII 
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U4 
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J 
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1U 
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1U 
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.1.1 
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^.lyiua 
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2 
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.'.8> 

7.7 

15.0 

11.0 
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12.4 

|  84 

.-IXWI.. 

•  *» 

.1*1 

SS 

7.4 

0.1 

14  A 

12.2 

13,0 

7  n 

,  8,1 

in  Jastarnia  (125),  followed  by  Karwia  (135).  The  greatest  annual  high  for  preci¬ 
pitation  in  Karwia  may  be  interpreted,  therefore,  as  the  greater  intensity  of  this 
element  in  relation  to  the  other  locales.  Hel,  Chalupy,  Gdynia,  and  Puck  show  about 
150  days  per  year  of  precipitation. 


The  absolute  highs  for  the  maximum  for  a  24-hour  period  in  the  individual 
months  are  shown  in  Table  27.  The  maximum  24-hour  period  values  for  precipitation 
were  noted  in  June,  July,  and  August.  The  greatest  24-hour  period  of  precipitation 
of  all  the  observed  locales  achieved  a  value  over  50  mm.  Gdynia  alone  recorded  on 
the  3rd  day  of  August  1932  in  the  morning  hours  a  torrential  rainfall  with  a  high 
of  119.1  mm  with  winds  out  of  the  east  and  northeast  with  a  slight  drop  in  pressure 
(from  758.4  to  755.7  mm). 


Table  26.  Mean  and  maximum  number  of  days  with  precipitation  (1928-1938) 


Locale 

1 
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21 
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10 
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Gdynia 
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14 

ii 
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14 
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10 

10 

20 

17 

2U 

23 

21 

22 
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10 

10 

11 

n 

15 
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14 

15 
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22 

23 

22 
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15 

ts 
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24 

20 

21 

no 
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12 
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10 

10 
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10 

12 

‘1 
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12 
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21 

IK 
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14 

17 
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Table  27.  Absolute  high  of  maximum  precipitation  for  a  24-hour  period 
(1928-1938) 

~  (  Month 


Locale 
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Fluctuations  in  the  precipitation  highs  in  the  individual  months  for  the  11- 
year  period  (Table  28)  are  considerable,  particularly  in  December,  February,  and 
March,  and  during  the  rainy  season  in  August;  on  the  other  hand,  July  shows  the 
least  divergence  in  this  respect.  In  the  remaining  months,  the  precipitation  be¬ 
haves  in  a  variable  manner. 


At  the  Hel  station,  there  are  five  months  for  the  period  under  study  in  which 
the  overall  amount  of  precipitation  recorded  was  less  than  25%  of  the  mean  perennial 
amount  (January,  February,  March,  June,  August),  and  there  were  five  months  in 
which  the  amount  of  precipitation  was  higher  than  200%  of  the  mean  perennial  amount. 
Gdynia  has  only  three  months  with  amounts  less  than  25%  of  the  mean  value  and  seven 
months  higher  than  200%  of  this  amount.  In  Karwia,  these  values  are  respectively 
three  and  six  months.  From  this,  it  emerges  that  both  dry  periods  (lower  than  25% 
of  the  mean  perennial  value),  as  well  as  periods  of  great  precipitation  (over  200%) 
are  very  rare  on  the  coast. 

Variability  in  precipitation  from  year  to  year  is  also  not  too  accentuated. 
Extreme  values  for  Hel  station  are  seen  (Table  28)  in  the  numbers  705  mm  and  417  mm, 
which  amount  to  128%  and  76%  of  the  mean  perennial  amounts.  A  similar  situation 
arises  in  other  locales.  In  general,  the  year  most  abundant  in  precipitation  shows 
an  amount  twice  as  high  as  the  year  with  least  precipitation. 

We  shall  now  take  a  look  at  snow  precipitation  whose  average  on  extreme  dates  of 
first  fall  and  last  fall  are  shown  in  Table  29.  The  average  period  in  which  it  is 
possible  for  snow  to  fall  in  the  section  of  the  coast  under  study  here  lasts  from 
the  third  10-day  period  of  November  until  the  beginning  of  the  second  10-day  period 
in  April.  In  Karwia,  this  period  is  shorter  by  about  20  days.  The  earliest  recorded 
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Table  28.  Maximum  and  minimum  precipitation  amounts  for  individual 
months  of  the  year  (1928-1938) 
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Table  29.  Average  and  extreme  dates  for  the  first  and  last  snowfalls 
(1928-1938) 


Average  snow  date 

Period 

Extreme  dates 

for  snowfall 

Locale 

1 

Last 

First 

without 

snow 

The  latest 

The  earliest 

Hel 

11  Apr 

29  Nov 

232 

28  Apr  1929 

26  Oct  1931 

Gdynia 

12  Apr 

23  Nov 

225 

30  Apr  1935 

27  Oct  1931 

;  Karwia 

1  Apr 

10  Dec 

253 

_ 

30  Apr  1935 

11  Nov  1933 

Table  30.  Mean  number  of  days  with  snow  cover  and  the  maximum  number  of 
days  with  continuous  snow  cover  (1928-1938) 
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was  a  snow  on  the  26th  day  of  October  at  Hel  station,  the  27th  of  October  in  Gdynia, 
and  the  11th  of  November  in  Karwia.  The  latest  date  for  a  snowfall  falls  on  the 
30th  of  April. 
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The  number  of  days  wich  snow  during  the  year  amounts  to  on  the  average  a 
little  bit  more  than  30  days  for  Hel  station  and  Gdynia  station,  whereas  Karwia  has 
25.  With  regard  to  the  absolute  values,  in  the  year  1937,  about  50  days  with  snow 
were  noted  for  all  stations.  The  highest  mean  monthly  number  of  days  with  snow  is 
shown  for  February  (7-10). 

The  snow  cover  is  a  function  of  snowfall  and  temperature.  The  mean  number 
of  days  with  snow  cover  (Table  30)  indicates  that  the  optimal  conditions  for  the 
occurrence  of  this  phenomenon  arise  in  February  and  January.  In  the  rest  of  the 
months,  snow  cover  occurs  only  sporadically.  The  longest  period  with  a  continuous 
snow  cover  was  recorded  from  January  to  March  1929.  The  relationships  predominating 
in  this  exceptional  year  cannot,  however,  be  a  basis  for  generalizations  about  the 
other  years.  When  we  eliminate  the  data  from  the  year  1929,  then  the  continuous 
snow  cover  lasted  somewhat  more  than  20  days  (in  the  month  of  January). 

V.  Humidity 

Relative  humidity  on  the  coast  shows  high  values  (Table  31)  Hel  station  re¬ 
cords  an  average  relative  humidity  greater  than  80%  for  all  months,  with  a  maximum 
in  November,  December,  and  January  (87%)  and  a  minimum  in  June.  The  mean  annual 
relative  humidity  for  Hel  station  is  greater  than  the  mean  annual  value  for  Gdynia. 
The  minimum  humidity  occurs  in  Gdynia,  also  in  June  with  72%,  and  a  maximum  in  Decem¬ 
ber  with  87%. 

Table  31.  Mean  monthly  relative  humidity  (1928-1938) 


Month 


Locale 

i  ii  ■ 

!  Ml 

1 V  V  j 

VI  1 

VII 

VIII  | 

IX  j 

X  1 

1  M 

,  x.l  !Year 

Hel 

H7  j 

8.1 

81 

! 

u;i 

'  a*  ! 

83 

[  Hd 

;  r; 

'  87  8» 

| 

Gdynia 

<Ai  |  H.l 

iiJ 

1  7.i  ‘ 

71  ' 

7« 

7!) 

i 

i  i; » 

!  Hl 

;  ltd 

The  percentage  ratio  of  individual  values  for  the  relative  humidity  for  the 
given  months  is  presented  in  Table  32.  The  highest  proportion  of  all  the  months, 
with  little  exception,  is  humidity  in  the  range  90-99%.  After  that,  values  of  80- 
90%  and  70-80%.  These  three  classes  hold  for  a  total  of  84.7%  of  the  observations. 

In  no  month  was  humidity  recorded  less  than  10%.  The  lowest  is  the  value  in  January  / 
and  October  holding  in  the  40-50%  interval,  and  in  November  and  December  at  50-60%. 
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Table  32.  Percencage  portion  of  individual  relative  humidity  values 


in 

the 

given 

months 

of  the  year  for 

Hel  station  (1928- 

1938) 

Humidity 

Month 

— 

10  2ft  1 

.0  40 

;  »h  .0 

1  r^i  . '  «. 

>  ,M 

U  ■  1 

(1  . 1 

•  l  "1 

|l» 

1 

o.i 

o.t; 

2.H 

11.0 

17.3 

2J> 

11 

■U 

11.7 

<>.s 

1  1.6 

!  li 

4 

11.0 

:  i.o 

.11.0 

u.,t 

u 

HI 

».;i 

0.5 

1.4 

15.0 

33.4  ' 

ir..? 

on 

IV 

0.1 

!jl 

*%:i 

1 1.11 

1H.I1 

.11.0 

V 

0.1 

i>,4 

1.7 

ii..; 

t!M» 

CH.i 

i!i.n 

10 

VI 

C  j 

1.7 

11.6 

.•0.4 

31.0 

23. 8 

3.3 

V  il 

0.1 

0-5 

2.9 

3.8 

i!W 

3621 

2ji 

VIII 

ilj 

4.U 

10.4 

15,6 

28.5 

vva 

1.5 

IX 

r.l 

0.4 

V 

12.3 

10.4 

27.11 

25.0 

?.! 

X 

0.1 

!/• 

H.1 

19,0 

33,5 

•>4«l 

4.4 

XI 

4.1 

15-4 

3(1.4 

•11.2 

U« 

VII 

M 

;.t 

i;i.7 

14.0 

1  *  ,tl 

C.3 

Yearly 

lUi 

0.1 

i!.: 

0.3 

i 

H.6 

16,9 

341 

Jc.7 

y 

It  is  necessary  in  all  aspects  of  life  on  the  coast  to  take  into  account  the  high 
air  humidity. 


VI .  Cloud  Conditions 


The  greatest  cloud  cover  is  recorded  in  December.  The  winter  period  prevails 
with  its  high  cloud  cover  values  over  the  remainder  of  the  year.  November  as  well 
should  be  included  in  the  class  of  those  months  having  a  great  amount  of  cloud  cover. 
The  minimum  cloud  covering  is  shown  by  June  with  an  average  over  50%.  In  general, 
in  the  period  from  Hay  to  September  inclusively,  it  is  possible  to  observe  cloud 
covering  amounting  to  not  more  than  50%  of  the  sky;  in  March,  April,  and  October, 
this  is  over  60%,  and  in  November  and  the  winter  months  it  is  about  80%. 

Relying  on  the  values  for  the  three  observation  terms  of  the  local  weather, 
the  course  of  cloud  cover  for  24-hour  periods  is  the  following:  at  Hel,  the  great¬ 
est  values  are  recorded  in  the  early  morning  and  the  smallest  values  in  the  evening; 

in  Gdynia,  the  cloud  cover  from  0700  and  1300  hours  is  the  same,  and  in  the  evening 

it  is  lower;  in  Karwia,  in  addition,  the  minimum  is  recorded  at  noon.  In  the  com¬ 
pilation  of  the  number  of  clear  days  and  cloudy  days,  the  prevalence  in  the  number 

of  these  latter  is  striking.  Spring  has  the  most  clear  days  (in  Karwia  in  the  sum¬ 

mer),  and  the  least  number  of  them  occur  in  the  winter,  during  which  cloudy  days 
dominate. 
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The  summer  has  the  least  number  of  overcast  days,  but  the  number  of  them  (In 
Gdynia  and  in  Hel)  is  almost  twice  as  great  as  the  number  of  clear  days.  Karwia 
is  an  exception;  here,  this  relationship  is  clearly  contrary,  for  it  has  25  clear 
days  and  12  overcast  days.* 


Table  33.  Course  of  mean  monthly  cloud  cover  over  the  period  of  a  year 
(1928-1938) 


Month 


Locale 

1 

11 

!  in 

i  iv 

-  v 

VI 

j  VII 

Hel 

7.7 

;  7.o 

j  «.3 

|  6.2 

:  m  i 

5,1 

1  5.”  ! 

Gdynia 

7.6 

7.6 

(ij 

a  1 

5.4 

K.l) 

Karwia 

8.6 

6.8 

:  s.s 

i  M  1 

4.0 

!  4.a  I 

Table 

34. 

Mean 

annual 

cloud 

cover 

for 

specific 

1938) 


VIII  j 

,x  I 

X 

XI  } 

XII 

r\6  ; 

5.5  ' 

! 

63 

7*4 

83 

5,6  , 

6.6 

7.2 

8JI 

o  ; 

4.6  ; 

3.8  , 

M 

7.4 

Yr 

<y> 

5.5 


observational  periods  (1928- 


Locale 

Observation  period 

7  hours 

13  hours 

21  hours 

Hel 

6.8 

6.5 

6.0 

Gdynia 

6.8 

6.8 

5.9 

Karwia 

6.0 

_ 

5.0 

5.3 

Table  35.  Number  of  days  of  clear  weather  and  cloudy  weather  in  the 
individual  seasons  (1928-1938) 


Season 

Hel 

Gdynia 

Karwia 

Clear 

Cloudy 

Clear 

Cloudy 

Clear 

Cloudy 

Spring 

12 

28 

10 

29 

20 

20 

Summer 

13 

18 

10 

20 

25 

12 

Autumn 

8 

31 

8 

31 

13 

23 

Winter 

4 

52 

3 

51 

7 

40 

■ 

Yearly 

37 

129 

31 

131 

_ 

64 

95 

The  number  of  cloudy  days  during  which  the  sky  is  covered  by  clouds  varies 
from  20%  to  80%,**  but  there  are  more  of  them.  The  spring,  summer,  and  autumn 


*This  peculiarity  of  Karwia  in  the  course  of  cloud  cover  must  be  interpreted  in 
accordance  with  local  conditions.  The  station  was  set  up  in  a  forest.  It  is 
certain  that  the  discrepancies  in  observation  result  arise  from  this. 

**On  the  11-point  scale  used  in  meteorological  practice,  this  cloud  cover  rate  is  ex¬ 
pressed  by  the  numbers  2  to  8. 
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seasons  have  these  kinds  of  days  about  70%  of  the  time,  whereas  in  the  winter, 
we  have  cloudy  days  somewhat  over  50%  of  the  time. 

In  general,  it  is  possible  to  confirm,  as  a  result,  that  the  extent  of  cloud 
cover  over  the  area  under  study  is  quite  variable.  It  is  only  in  the  winter  when 
the  more  intensive  cloud  covers  assert  themselves,  and  these  are  primarily  hori¬ 
zontal  structures. 

VII.  Fog 

In  the  observations  of  fog,  we  see  strong  variations  both  between  the  Hel  Penin¬ 
sula  and  the  neighboring  coast,  as  well  as  between  the  individual  stations  (Table 
36).  Fog  occurs  on  the  Peninsula  more  rarely  and  irregularly.  The  tip  of  the  Penin¬ 
sula  itself  is  quite  unique,  in  that  it  has  an  average  of  47  days  with  fog  during 
the  year.  Jastarnia  recorded  21  days  with  fog  and  Chalupy  only  17.  This  wide  vari¬ 
ation  in  fog  is  undoubtedly  based  on  local  conditions,  which  for  even  such  small 
terrain  accentuates  their  effects.  On  the  coast,  Gdynia  has  the  most  number  of 
days  with  fog,  that  is,  70  days  per  year,  Rozewie  has  65,  and  Karwia  has  53.  If 

we  take  into  consideration  the  individual  seasons  of  the  year,  fog  is  most  rarely 

% 

met  during  the  summer.  In  addition,  it  may  be  stated  that  the  fog  intensity  is 
variable.  Jastarnia,  Chalupy,  and  Rozewie  show  maximum  levels  in  the  spring,  Karwia 
in  the  autumn,  Gdynia  in  the  winter,  and  Hel  gives  different  values  for  the  winter 
and  the  spring.  This  seemingly  pronounced  chaos  in  the  annual  distribution  under¬ 
lines  to  an  even  greater  extent  the  local  effects  giving  rise  to  these  great  varia¬ 
tions  . 

Absolute  maximums  in  the  number  of  days  with  fog  are  shown  at  Hel  and  Jastarnia 
in  March,  in  November  for  Chalupy  and  Karwia,  in  December  for  Rozewie,  and  in  Feb¬ 
ruary  for  Gdynia.  In  general,  it  may  be  stated  that  fog  intensity  is  noted  in  the 
period  from  October  to  March  inclusively. 

The  occurrence  of  fog  at  specific  times  of  the  day,  as  well  as  the  approximate 
times  of  their  duration,  have  been  compiled  in  terms  of  their  percentages  in  the 
list  given  below: 

-  early  morning  (la)  27.7% 
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-  noon  (II)  8.5% 

-  evening  (p  III)  21.3% 

-  night  (n)  27.7% 

-  the  whole  day  (from  I-III)  6.3% 

-  the  whole  24-hour  period  8.5% 


Table  36.  Mean  and  maximum  number  o 
months  and  seasons  of  the 


Locale 

t 

u  ' 

J 

■v 

_VJ 

VI 

Month 

VII  VIII 

Hel  ;3iean 

s 

4 

6 

4 

S' 

"  2 

2  1 

2 

max. 

12  j 

U 

11 

4 

6  I 

3 

Jastar- 

meanj 

2, 

2 

3 

2 

2 

l 

'  i 

1 
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U 

0  1 

11 

6 

a 

8 

1 

2 

Chalupy 

mean- 

1 1 

\ 

3 

2 

2! 

1 

0.3  ’ 

0. 
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2, 

a 

6 

8I 

2 
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1 
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a 

7  ; 

8 

3 

5' 

2 
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4 

max. 

ir 

22 

13 

>> 
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5 
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11 
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i 

4  i 

6 

G 

8 

* 

3  ; 

2 

jnax. 

16 

9 1 

15 

13 
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7 

0 

G 
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V 

4, 

#7 

3 

4| 

2 

2  1 

2 
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10 

7' 

13 

8 

8; 

4 

s  ! 

4 

days  with  fog  in  the  individual 
year  (1928-1938) 


|  IX 

x  I 

XI  | 

Xu ! 

;  ~  i  Sum- 
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tumn 
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4 
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i  9 

10 

8 

10 

as 

i 

1 

2 

3 
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21 
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6 

6 

5 

8 

8 
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51 
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! 

! 

1  0,5 
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1 

3*5  1 

i  4 

3 

5 
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3 
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9 

9 
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16 
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16 
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5 
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Table  37. 

Average 

number  of  days  with  storms 

(1928-1938) 

Locale 

ii  ,  m 

_‘v  1  v  I 

Month 

VI  |  VII  1 

VIII 

|  tx  x  ! 

Kl  |  XII 

I  Yearly 

Hel  .  1 

,  !  0.3 

0,|I  !  2.8  | 

28  ' 

2£  1 

34 

'  1.6  j  U.4  1 

|  o.l 

I  13.4 
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.  j  U.I 

0.G  3,1  '' 

3.5  ' 
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3.4 

1,4  1  0.4  j 

•  1 
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Karw  ia 

1 

U.I  1  03) 

1)21  ; 

1.7  , 
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0.8  |  U.4  j 

•  1  • 

1 

Fog  is  observed  most  frequently  during  the  morning  and  night  and  after  that,  in 
the  afternoon  and  in  the  evening.  Fog  is  found  at  noon  in  only  exceptional  cases. 

Its  occurrence  throughout  the  whole  day  is  recorded  for  6.3%  of  the  time,  and  through¬ 
out  the  whole  24-hour  period,  8.5%  of  the  time. 


VIII.  Storms 


Both  on  the  Peninsula,  as  well  as  on  the  neighboring  coast,  storms  are  rela¬ 
tively  infrequent  phenomena  (Table  37).  Weather  with  storms  most  frequently  occurs 
in  July  and  August.  At  Hel  station  in  general,  there  were  no  storms  observed  for 


che  following  months:  January,  February,  and  November,  and  in  Gdynia,  in  addition, 
there  were  no  storms  observed  in  December,  and  in  Karvia  nonewere  observed  in  March, 

It  should  be  noted  that  these  storms  are  characterized  by  a  relatively  small 
number  of  electrical  discharges.  A  much  closer  analysis  of  this  weather  element, 
which  is  very  important  for  vegetation,  would  certainly  yield  interesting  results. 
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ANALYSIS  OF  CLIMATIC  CONDITIONS 

We  shall  attempt  to  assemble  and  compare  the  results  derived  with  the  course 
of  meteorological  elements  that  have  already  been  worked  out  up  to  the  present 
time.  We  find  the  longest  observational  period  in  the  work,  Kllmakunde  des  Deutschen 
Reiches  [Climatology  of  the  German  Empire]. 

The  annual  courses  of  the  mean  monthly  temperatures  from  the  periods  1851-1930 
and  1928-1938  are  very  similar  to  one  another  (Table  38).  Identical  values  are  ob¬ 
tained  for  the  temperatures  in  the  following  months:  January,  March,  and  September. 
The  greatest  discrepancy  towards  the  plus  side  from  the  mean  perennial  value  is  ob¬ 
tained  in  mid-November,  and  following  that,  in  May.  October  and  December  are  warmer 

Table  38.  Mean  monthly  temperatures  for  Hel  station 
Period  I  Month  _  , 
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as  well.  In  our  series,  February  turned  out  to  be  significantly  colder;  its  mean 
value  in  the  perennial  series  is  identical  with  the  mean  value  for  January.  The 
mean  monthly  values  diverge  slightly  towards  the  minus  side  in  the  following  months: 
April,  June,  and  July.  Differences  between  both  series  show  up  only  in  decimal  frac¬ 
tions  of  a  degree,  giving  on  the  average  an  annual  deviation  of  only  0.1°. 

There  are  somewhat  greater  deviations  in  the  extreme  temperatures.  Maxima  of 
the  absolute  temperatures  are  in  general  lower  for  the  11-year  period,  and  the  minima 
are  higher  (with  the  exception  of  September  1931).  It  is  only  in  March  1938,  June 
1935,  and  August  1932  that  higher  maximum  temperatures  are  noted  than  in  the  longer 
series. 

The  number  of  days  with  average  daily  temperatures  higher  than  5°C  is  on  the 
average  208  days,  and  in  our  series  it  is  212  days.  The  difference  is  thus  very 
small.  The  data  shown  above  indicate  that  the  period  1928-1938  was  a  somewhat  warmer 
period  than  in  comparison  to  the  longer  period. 

We  must  remember,  as  well,  the  frosts  whose  periods  of  appearance  and  retreat 
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ac  the  Hel  st.ition  fluctuate  within  the  limits  of  10  days,  in  comparison  to  the 
periods  developed  by  Z.  Pieslak  [17]. 

The  specific  local  conditions  of  the  area  under  study  suggest  the  necessity  of 
comparing  wind  temperatures  with  sea  water  temperatures.  We  shall  present  this 
kind  of  material  only  for  the  temperature  of  the  water  surface  for  the  pertinent 
observational  period,  that  is,  from  1927  to  1933. 


The  data  have  been  excerpted  from. the  work  by  K.  Demel  [3]  (for  the  period  1927- 
1933),  as  well  as  from  the  work,  Monatskarten  der  Oberf lachentemperatur  fur  die  Nord- 
und  Ostsee  und  die  angrenzenden  Gewasser  [Monthly  Charts  for  the  Surface  Temperature 
of  the  North  and  East  Seas  and  for  the  Adjacent  Waters],  by  G.  Bohnecke  and  G. 
Dietrich,  for  the  period  1934-1938. 


In  this  compilation  of  mean  monthly  temperatures  for  both  environments  (Table 
39),  we  note  the  fact  that  it  is  only  in  three  months  (that  is,  in  April,  May,  and 
June)  that  the  mean  air  temperature  is  higher  than  the  mean  temperature  of  the  sea 
surface  water.  This  is  certainly  connected  to  the  prevailing  flow  of  atmospheric 
masses  out  of  the  northeast  during  these  months;  this  is  confirmed  in  the  prevailing 
wind  directions  (see  Table  40).  In  April,  it  is  the  easterly  flow  direction  that 


Table  39.  Mean  monthly  temperatures  for  the  sea  surface  water  and 
mean  air  temperatures  for  Hel  station  (1928-1938) 
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dominates,  and  from  this  we  see  that  the  greatest  portion  of  winds  is  the  easterly, 
southeasterly,  and  northeasterly  ones.  It  is  only  the  northeasterly  winds  that  drive 
the  cold  waters  of  the  North  Baltic  into  this  southern  region.  This  process  checks 
water  temperature  increases,  despite  the  constant  Increase  in  insolation.  In  May, 
it  is  the  northeasterly,  northerly,  as  well  as  easterly  winds  that  predominate.  The 
flow  of  air  masses  out  of  the  northeast  favors  an  increase  in  the  coldness  of  the 
water,  and  the  strong  insolation  that  takes  place  with  clear  air  masses  favors  strong 
air  heating.  In  June,  the  water  temperature  increases  significantly  and  decreases 
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Table  40.  Proportions  of  wine  directions  for  Hel  station  during  the 
year  1S81-1918  (a)  and  1928-1938  (b) 
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the  difference  with  respect  to  air  temperature.  The  quite  high  portion  of  northerly 
and  northeasterly  winds  causes  a  mixing  of  the  surface  waters  of  the  South  Baltic 
with  the  cold  waters  flowing  in  from  the  north. 

In  the  remaining  months,  the  water  everywhere  has  higher  mean  temperatures  than 
the  air  temperatures.  At  the  same  time,  the  greatest  discrepancy  occurs  during  au-  / 2 

tumn  and  winter,  that  is,  from  2°  to  3°.  In  March  and  July,  the  differences  in  mean 
temperatures  of  both  these  environments  are  the  least. 

Comparing  the  proportions  of  wind  directions  across  the  scale  of  a  year  from 
the  years  1881-1918  (Klimakunde)  and  1928-1938,  we  see  (Table  40)  significant  shifts 
in  the  predominating  directions.  In  our  series,  westerly  winds  are  the  prevailing 
ones,  but  their  proportion  is  less  than  the  proportion  of  prevailing  southerly  winds 
in  the  series  for  the  longer  period.  Indeed,  southerly  winds  were  much  more  frequent 
as  well  in  the  years  1928-1938,  but  they  are  in  a  different  place,  just  as  the  north¬ 
easterly  winds  in  the  longer  period.  The  northeasterly  winds  are  noted  in  the  longer 
series  to  be  the  third  most  frequent,  but  in  our  observational  period,  they  are  the 
least  attested. 

During  the  autumn  and  winter,  there  is  agreement  between  the  dominating  winds, 
that  is,  the  southerly  winds,  as  well  as  in  the  least  attested,  that  is,  the  north¬ 
easterly  winds. 

On  the  other  hand,  during  the  spring  and  summer,  there  is  a  certain  shift. 
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namely  the  following:  during  the  spring,  northeasterly  winds  prevail,  southerly 
winds  have  a  high  proportion,  followed  by  the  easterly  winds.  In  the  11-year  period, 
it  is  the  easterly  winds  that  prevail  with  high  frequencies  for  the  northerly  and 
northeasterly  winds;  the  least  attested  in  both  series  are  the  southwesterly  winds; 
in  addition,  during  the  summer  the  most  frequent  winds  out  of  the  northwest  shift 
to  the  westerly  direction  in  our  series;  and  it  is  the  southeasterly  winds  that 
have  the  smallest  proportion. 

We  have  put  together  a  compilation  of  percentage  proportions  of  the  winds 
divided  into  individual  groups  depending  on  their  velocities,  as  recorded  for  Hel 
station  by  L.  Bartnicki  [1],  for  the  shore  of  the  southern  Baltic  by  St.  Korfczak 
[10],  and  as  recorded  in  our  work  here.  Because  of  the  differences  in  the  number 
of  groups  distinguished  by  these  authors,  we  have  cited  the  data  according  to 
Koriczak's  breakdown  whenever  it  was  the  shortest.  Accordingly,  the  percentage  pro¬ 
portion  of  the  individual  groups  is  the  following: 


j 

Winds 

L. 
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and  weak 
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33.4 
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24.1 

11.0 

6.8 

very  strong 

We  have  included  the  calms  recorded  by  L.  Bartnicki  at  1.9%  in  the  first  group, 
that  is,  the  group  of  weak  and  very  weak  winds. 


The  most  frequent  are  the  weak  and  very  weak  winds  —  50%  and  greater.  The 
proportion  of  moderate  winds  varies  from  author  to  author  in  the  range  28-39%.  The 
greatest  differences  are  found,  however,  in  the  strong  and  very  strong  winds;  in 
both  the  longer  series,  there  contained  within  the  range  11-24%,  and  in  the  period 
1928-1938  they  are  the  smallest. 

The  overall  amount  of  annual  precipitation  in  Klimakunde  is  528  mm,  i.e.,  it 
is  less  than  the  mean  amount  for  the  1928-1938  period  by  23  mm.  The  differences 
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in  the  annual  course  of  precipitation  are  insignificant,  being  either  plus  or  minus. 
The  greatest  difference  occurs  in  November;  in  this  month,  the  monthly  amount  is 
21  mm  greater  than  the  amount  for  the  longer  period.  This  is  almost  the  entire 
value  of  the  difference  in  the  overall  annual  amounts  for  both  series. 
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The  average  monthly  relative  humidities  are  compiled  from  the  data  in  Klima- 
kunde  as  well  as  from  St.  Konczak's  work.  It  turns  out  that  it  is  only  in  April 
that  the  mean  values  are  the  same.  From  May  to  November  inclusively,  the  1928-1938 
series  shows  greater  humidities,  and  in  January,  February,  March,  and  December, 
smaller  ones.  The  differences  between  the  individual  series  for  the  mean  annual 
values  vary  between  1  and  2%. 


Table  42.  Mean  monthly  relative  humidities  according  to  data  from  (a) 

Klimakunde,  (b)  St.  Korfczak,  and  (c)  from  the  1928-1938  period 
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We  may  compare  the  amount  of  cloud  cover  with  the  data  given  in  Klimakunde  as 
well  as  in  Koriczak's  work.  The  differences  between  the  individual  series  are  mini¬ 
mal,  varying  within  the  range  of  decimal  portions  of  the  scale  of  cloud  cover;  how¬ 
ever,  in  December  the  mean  value  has  the  same  value  for  all  the  series.  In  the  mean 
annual  values,  it  is  only  the  amount  of  cloud  cover  given  by  Koriczak  that  deviates 
from  the  other  two  series  by  0.1°. 


As  regards  storms,  we  only  have  data  from  the  Klimakunde.  The  compilation  of 
the  long-term  series  together  with  our  observational  series  shows  very  small  dis¬ 
crepancies.  On  the  scale  of  whole  years,  the  difference  amounts  to  only  three  days 
with  storms.  Storms  occur  most  frequently  in  July  and  August.  They  never  occur  in 
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Table  43.  Mean  monthly  values  for  the  cloud  cover  from  (a)  Klimakunde 
(b)  St.  Konczak,  and  (c)  for  the  period  1928-1938 
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January  and  October,  and  in  our  series  as  well,  they  never  occur  in  February. 

Storms  in  December  and  February  are  very  rare  occurrences,  but  nevertheless  there 
exists  a  possibility  for  their  occurrence. 

When  we  discuss  the  course  of  individual  meteorological  elements  for  the  sec¬ 
tor  of  the  coast  under  discussion  here,  it  is  necessary  to  remember  the  amount  of 
sunshine  (insolation)  given  in  the  data  cited  here  by  us  from  the  work  by  W  .  Gor- 
czyrfski  [6]  according  to  heliographic  data  in  Gdynia, as  well  as  on  the  Hel  Peninsula. 
Data  for  Warsaw  are  also  included  for  purposes  of  comparison.  In  comparison  to 
Central  Poland,  the  coast  has  more  sunshine.  Gdynia  is  most  unique  with  respect 
to  this.  The  insolation  on  the  Hel  Peninsula  has  a  clear  preponderance  in  compari¬ 
son  with  Warsaw.  With  regard  to  Gdynia,  there  is  a  significant  decrease  in  its 
hours  of  sunlight,  especially  in  September  and  October,  as  well  as  from  mid-winter 
to  pre-spring  inclusively. 
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CONCLUSIONS 


From  the  analysis  undertaken  here  of  the  individual  meteorological  elements, 
the  following  conclusions  are  suggested:  although  they  are  certainly  far  from  a 
synthetic  understanding  of  the  Hel  Peninsula  climate,  still  they  give  in  outline 
the  climatic  conditions  that  prevail  there.  The  basic  character  of  the  region  that 
was  studied  here  is  the  great  variability  in  weather  states,  both  from  day  to  day, 
as  well  as  from  month  to  month  and  from  year  to  year.  This  phenomenon  is  the  con¬ 
sequence  of  the  location  of  the  Peninsula  on  the  path  of  the  tracks  taken  by  the 
Atlantic  families  of  lows.  Certainly,  breezes*  as  well  should  be  stressed  among 
the  short-wave  variations,  for  it  is  they  that  cause  certain  variations  in  local 
weather  conditions. 

The  dispersion  in  variability  between  individual  months  is,  however,  not  great; 
and  as  a  result  of  this,  the  longest  seasons  are  the  transitional  periods  between 
summer,  which  is  the  shortest  season-of  the  year,  and  winter.  The  summer  is  rela¬ 
tively  cold,  and  the  winter  with  regard  to  thermal  conditions  has  a  mild  course. 

The  autumn  period  of  the  "Indian  summer"  is  the  nicest  season  of  the  year.  However, 
the  late  autumn  begins  the  cycle  of  stormy  weather  which  lasts  throughout  the  win¬ 
ter  and  pre-spring.  If  we  add  in  addition  that  throughout  almost  the  whole  year  the 
air  is  very  humid,  that  throughout  the  whole  year  there  exists  the  possibility  of 
fog,  and  that  in  all  the  months  strong  winds  were  recorded,  this  will  be  more  or  less 
the  basic  general  feature  of  the  climate  for  the  region  studied  here. 

It  is  necessary  to  note  that  a  certain  kind  of  conservatism  in  the  Baltic 
causes  the  delay  of  almost  all  the  seasons  of  the  year. 

We  shall  go  now  to  the  particular  characteristics  of  the  individual  seasons  of 
the  year. 

sPrfoa 

Spring  is  the  period  for  the  occurrence  of  varied  weather  complexes.  The 
"conservative"  influence  of  the  Baltic,  which  establishes  the  beginning  of  spring 

*The  problem  of  the  breezes  over  our  coastline  has  received  no  treatment  up  to  the 
present  time. 
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to  be  on  the  average  on  the  23rd  of  April,  also  sets  off  the  pre-spring  season, 
marking  it  to  be  on  the  average  from  the  13th  of  March. 


The  pre-spring  season  is  characterized  by  stormy  weather.  Both  polar  masses, 
as  well  as  Arctic  masses,  are  characterized  by  strong  storm  winds  (with  velocities 
of  15  m/ sec  and  greater).  In  addition,  there  are  tropical  air  masses,  but  they  are 
less  powerful.  Storm  weather  is  always  accompanied  by  fleeting  precipitation  of 
light  intensity  in  the  form  of  rain,  snow,  or  rain  with  snow. 

During  the  spring,  particularly  in  the  May  and  June  period,  a  great  drop  in 
wind  velocity  is  characteristic  (on  the  scale  of  the  whole  year,  these  winds  are  the 
weakest),  as  well  as  increased  sunshine,  giving  as  a  result  the  largest  number  of 
days  with  sun.  The  cold  Arctic  air  masses  flowing  in  in  May,  thanks  to  the  clear¬ 
ness  of  the  air  (very  good  visibility),  yield  days  with  beautiful  blue  skies  with 
dwindling  white  strips  of  clouds.  The  proportion  of  polar  masses  is  great,  with 
tropical  air  masses  occuring  only  sporadically.  Precipitation  increases  significantly 
in  comparison  with  precipitation  in  the  month  of  April,  but  it  is  in  general  in  the 
form  of  storms. 

All  of  the  weather  complexes,  thus,  as  may  be  seen  from  what  has  been  said 
above,  consist  in  a  significant  increase  in  air  temperature,  causing  in  May  the  so- 
called  "skok  majowy"  ["the  May  jump"].  On  the  other  hand,  reoccurrences  of  cold  air, 
often  bringing  with  them  frost,  even  in  June  (1  June  1930  and  2  June  1932),  have  an 
unpleasant  effect. 

In  June,  humid  polar  masses  predominate  (out  of  the  west  and  northwest),  signi¬ 
ficantly  refreshing  the  area  under  consideration  here  with  precipitation.  High  in¬ 
solation,  the  lowest  air  humidity  during  the  year,  as  well  as  the  very  weak  winds  are 
basic  characteristics  of  the  second  half  of  the  spring. 

Summer 


The  summer  is  short  and  has  a  great  deal  of  precipitation.  The  maximum  amount 
of  precipitation  across  the  scale  of  the  whole  year  occurs  in  fact  in  July.  The  high 
humidity  of  the  polar  masses,  which  are  very  frequent  during  this  period,  as  well 
as  the  intensive  evaporation  of  the  sea  surface,  forms  favorable  conditions  for  the 


occurrence  of  precipitation.  Summer  precipitation  has  primarily  the  character  of 
storms,  and  at  times  there  may  even  be  torrential  downpours.  The  masses  of  Arctic 
origin  flowing  in  suddenly  out  of  the  north  bring  with  them  an  aggravating  cold. 
The  strong  winds  met  here  are  only  sporadic. 

Autumn 


The  early  autumn  (September  and  the  first  days  of  October)  is  the  most  mild 
along  the  whole  shore;  storms  are  a  rarity.  Rains  last  for  only  a  short  time,  and 
the  proportion  of  all  air  masses  is  uniform.  The  weather  complexes  do  not  distin¬ 
guish  themselves  by  any  special  dynamic  activity.  From  foggy  mornings,  there  may 
arise  sun-filled  days,  ending  with  relatively  warm  and  quiet  evenings. 

The  winds  begin  to  pick  up  in  strength  in  October,  and  it  is  at  that  time  that 
the  stormy  period  begins.  The  prevalence  of  polar  air  masses  becomes  the  rule,  as 
well  as  the  relatively  frequent  appearance  of  tropical  air  masses.  Both  of  these 
yield  significant  levels  of  precipitation  of  a  continuous  sort.  The  high  level  of 
cloud  cover,  the  strong  winds,  and  the  continuous  rainfall  contribute  to  the  forma¬ 
tion  of  a  weather  type  called  "szaruga  jesienna"  ["autumn  bad  weather,  squalls"]. 

From  the  15th  to  the  19th  of  November,  a  strong  drop  in  temperature  is  noted, 
which  is  the  correlate  to  the  "May  jump,"  in  the  opposite  sense.  At  this  time,  that 
is,  on  the  17th  of  November,  we  have  the  beginning  of  the  pre-autumn, characterized 
by  sudden  changes  in  cold  waves, which  are  accompanied  by  frost  and  snow  precipitation, 
as  well  as  by  heat  waves  accompanied  by  thaws.  The  overcast  days  with  long-lasting 
or  weak  precipitation,  as  well  as  the  frequent  storm  winds  are  characteristic  features 
of  this  period. 

Winter 


The  winter  is  a  short  period,  but  the  weather  is  in  great  dynamic  activity. 
Sudden  changes  in  the  weather,  frequent  storms,  fog,  and  high  levels  of  cloud  cover¬ 
ing,  as  well  as  weak  precipitation  are  frequent  phenomena  in  the  winter.  The  snow 
cover  does  not  last  long,  except  during  an  exceptionally  sharp  winter.  The  sudden 
inflow  of  moist  and  warm  polar-sea  masses  wipes  away  the  snow  covering,  often  com¬ 
pletely.  Sharp  continental-type  winters  occur  only  rarely,  and  most  often  we  have 
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winters  of  the  oceanic  type. 


The  Influence  of  the  Baltic 


The  Baltic,  as  it  is  a  natural  heat  condenser,  exerts  a  direct  influence  on 
the  course  of  meteorological  phenomena  in  the  lower  levels  of  the  atmosphere.  The  /2 

process  of  mutual  heat  exchange  between  the  air  and  the  sea  water  yields,  as  a  re¬ 
sult,  long  transitional  periods  between  the  summer  and  the  winter,  a  significantly 
mild  course  for  the  winter  as  regards  the  thermal  aspect,  and  the  summer  is  usually 
cooled  down  with  very  high  air  humidity  lasting  throughout  the  whole  year.  The  in¬ 
fluence  of  the  Baltic,  however,  is  only  very  mild  inland.  Even  in  Lebork  which  is 
very  near,  or  in  Koscierzyna,  not  to  speak  of  Malbork  or  even  Bydgoszcz  lying  further 
to  the  south,  we  have  completely  different  thermal  relationships  (Table  46).  Tem¬ 
perature  highs,  which  have  been  used  up  to  the  present  time  to  determine  whether  a 
climate  is  oceanic  or  continental,  are  lower  in  Hel,  rising  very  quickly  as  we  pro¬ 
ceed  inland.  The  rain  relationships,  as  well  as  wind,  change  almost  with  every  in¬ 
crease.  The  extent  of  the  direct  influence  of  the  Baltic  disappears,  therefore, 
rather  quickly  both  across  the  horizontal  and  with  increases  in  the  elevation  of 
the  terrain. 

Table  46.  Mean  January,  July,  and  yearly  temperatures  together  with 
the  annual  amplitude  (1881-1930) 


Locale 

Mean 

January 

temperatu 

July 

re 

Year 

Amplitude  | 

Hel  (1928-1938) 

-1.0* 

17.2 

7.8 

18.2 

(1881-1930) 

-0.6 

17.2 

7.8 

17.8 

Lebork 

-1.5 

16.9 

7.2 

18.1 

Koscierzyna 

-3.2 

16.7 

6.5 

19.9 

Malbork 

-2.5 

17.6 

7.3 

20.1 

Bydgoszcz 

_ _ 

-2.1 

_ 

18.4 

- -  - 

7.8 

20.5 

*The  mean  monthly  temperature  for  February,  when  this  month  appears 
in  our  series,  is  the  coldest. 
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TABULAR  COMPILATIONS 
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Mean  monthly  and  annual  temperatures  in  °C  for  the  stations:  /2 

Hel,  Jastarnia,  Chalupy,  Gdynia,  Puck-Airfield,  Rozewie,  Karwia  (1928-1938) 
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23 

8.0 

1933 

—3,6 

-1.0 

23 

43 

8.4 

13.7 

17.5 

16.7 

13,8 

9.0 

2.8 

-13 

83 

1934 

OLO 

2.3 

3.4 

73 

12.2 

14.6 

16.9 

17.5  1 

15.3 

103 

63 

1.7 

93 

!93S 

-242 

1.6 

1.7 

5.8 

7.9 

16.1 

16.7 

16.7  J 

13  7 

0.8 

3.7 

0.7 

T.7 

1936 

1.5 

-1.8 

2.2 

5.0 

n.4 

15.1 

183 

17.0  | 

13.3 

7.0 

4.2 

2.4 

7.8 

1937 

-3.8 

0,3 

M 

8.8 

12.4 

15.7 

17.5 

183  j 

1.5.0 

9.5 

33 

—0.5 

83 

1938 

1.8 

US 

5.4 

4,9 

9.8 

143 

17.6 

183 

14.4 

10.6 

8.7 

-23 

83 

Mean  long-term 

—0.7 

— 0,8 

1.5 

i 

5.0 

9.9 

14,0 

17,0 

18.9  1 

13.7 

93 

43 

03 

7.8 
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Number  of  days  with  minimum 
Hel,  Gdynia,  Karwia 


temperatures  lower  than  0°C  for  the  stations: 
1929-1938 
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ill  , 

IV 

V 
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VI  |  VII 

!  vin  | 

i 

IX  ' 

X 

XI 

1 

mi  1  vear 

1 
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31 

2H 

35 

20 

2 

U 
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11 

•yj 

in 

il 

i  i 

1 

i  • 

i 

1 

18 

83 
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25 

2o 

15 

■  1 

1 
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10 

16 
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20  i 

i 

39 

II 

2  i 

■ 
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!  5 

12 
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2! 

19 

9 
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•  1  1 

9 

27 

112 
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20 

12 

b 

6 

' 

1 

12 

36 

1935 

27 

i:> 

33 

8 

8 

:  i  : 

6 

19 

102 
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:a 

2* 

31 

a  i 

i  ! 

i  ; 

.  |  i 

9 

10 

88 

i937 

21 

«  , 

20 

2  i 

1  < 

_ 

. 

7 

28 

98 
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!6 

15 

ti 

9 
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i  - 

5 

18 

69 
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10.1  j 
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i 

i  • 

0.1 1  05 

il 

i 

IU4 
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3: 

28 

24 

24 

1  1 

1930 

i« 

23 

10 

3  i 

1  1 

1931 

23 

20 

28 

12 

i 

1932 

17 

20 

29 

5  i 

•  i 

1933 

20 

20 

17 

9  1 

1  1 

1934 

21 

H 

9 

4 

f 

.  I 

1933 

'.’.7  | 

H  | 

20 

;i 

3  1 

1936 

H 

24  ; 

14 

5  : 

1937 

21 

17  i 

15 

.  1 
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10  j 

18 

5 

^  1 

i 

Mean  long-term 

21.4 ! 

1 

204 1 

17.2 

1  ” 
7.4  j 

04l 

*  1  *  i  ' 

4 

12 

121 

i 

6 

21 

80 

|  1 
•  1  • 

4 

11 

17 
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i  .  ,  .  .  1 

0 

10 

9U 

.  !  .  i  .  ;  .  . 

8 

27 

10H 

•  i  •!•'••  • 

:  • 

13 

58 

•  ;  •  •  • 

a 

20 

98 

.1.1.!  .{  . 

a 

11 

77 

•  }  •  • 

!  -s 

24 

82 

■  i  •  i  •  1 

.  |  •  j 

. 

18 

82 

• !  •  1  • 

HTmI 

1 

1 

9.8  j 

j 

18.1 

91.4 

K  .1  r  w  i  i 
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31 

28 

29 

26 

J 

1930 

22 

24 

23  ; 

4 

1  i 

1931 

•••1 

25  : 

.'III 

1 : 

1  | 

1932 

19 

23 

29  , 

9 

1 
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23 

21  , 

19 

13 

2  1 

1934 

'*2 

12  1 

>2  , 

U 

.  I 
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2H 

IS  1 

::<> 

II 

3  i 

19.10 

14 

24 

111  i 

t) 
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22 

21 

20 

1 

J 

1938 

17 

1 
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J  ! 

9 

3  1 
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1 

1 
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7 

n 
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*3 

23 
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13 
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20 
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17 
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27 
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Percentage  proportion  of  specific  wind  directions  for  the  stations: 


Hel,  Jastarnia,  Chaiupy,  Gdynia,  Puck.,  Rozewie,  Karvia 

Direction 

»  •  I  , 

Month  I  1  m,  k  -i  ■  1  '  -v- 


1928-1938 
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February 

March 
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July 
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November 

December 

Year 
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February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Year 


January 

February 

March 

April 

May 

June 

July 

August 

September 
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November 

December 
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(i  .•  i 


>- 

II. 7 

■  U' 

*;v  i 

Hl.l 

•V 

7,|! 
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17.7 
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S.li 

<i.. 

11.7 

12.H 

u 

17.2 

17.0  i 

li) 

17.0  . 

II.: 

15." 

}  u; 

0.1 

■l.i 

1IU 

nv 

It  4' 

1".»  j 

13,4 

111.-* 

7*5 

4.1 
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i.i.ii 

; 

1 1." 

11,1 
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1 

!'.(l 

10. p 

i  ..i 

11.7 

~~ 

0.1 
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i!>.7 

21.0 

202.’ 

*2 

n.'i 

I  l..  i 

<1,5 
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*  0,2 

7,1 
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18,11  i 

t 

1  l.i! 

7.;; 

h'Ji 
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!".2 

1  u,i> 

Ii2 
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5,  i 

0.7 

1  21.1 
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:>iu; 

11.2 

2M 
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7.2 

I..0 

1  2;>Ji 

lUil 

13.5 

11.3  J 

1  J» 

:!J1  : 

4.. 

S.7 

1  7.0 
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13.2 

1221 
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2«l> 
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! 
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1 
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1.5 

3.7 

4.7 

*’#7 

2,'.l 
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17" 

7,0 

li.it 

7  ;* 

!  3.0 

me 

11,7 

11,1 

17.8 

<1..' 

ll-.fi 

V* 

3.. 

i  il.l 

i!.3 

15,7 

hi,  7 

1.1,7 

n.d 
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13.1 

i  17,0 

1  10,0 
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0.5 

11.0 

7.S 
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IK,0 
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7JI 

7,0 

3.3 

0.1 

•1 J 

t.l.s 

It... 

1(1,2 

1  inj» 

3.0 

0.5 

4.0 

22.7 

12.2 

i.iJ 
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:.,ii 

;  7.! 

?,!» 

7.1 

0.1 

2IJI 

13.7  i 
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n.7 

10,1 

.  m,  a 

4.5 

.0,3 

0.1 

18.5 

11)2* 

14S.3 
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3.3 

!  7.0 

■v 

IV 
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17.8 

8,7. 

HU 

7,i 

4.2 

\  5.1 

<1,5 

IC.K 

UI.O 

2*1,2 

6.7 
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2.3 
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17.7’ 
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3.1 
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•».v 

0.1 

1  i,7 
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Ull 

Kiel 
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.  — 

i 

i 

'  "7 

1 

*1.7 

1 

'll. 

!U- 

IV 
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1 

|  1 1.8 
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| 

1  ■■ 

r  u 

1  u  >  V 

'•  .  1 

1.  ,| 

i;  •»  | 

i  • 

1 

■  • ' 

•  ' 

■  •  •  • 

'• 

i 
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lo.l 

1  • 

l.i,  i 

'  i:;. » 
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1  1 1.1 
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; 

'  V* 

1  t#.« 
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17.0 

1 

i  >■<»» 

i:.. 

1M.1 

i 

!i#i 

1  I", 

!»,<■ 

i.j 

1  2M 

1 

lii.ll 

ru 

7/» 

n;t 

t  i  >, 

1  i..: 

|  1  ... 

II.. 

M‘#  i 

■-*• 

;  ...» 

it. 

|  17,5 

U 

1  fc!' 

i  -J 

: 

l.i.  < 

!  i*»i 

It.: 
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r».l 

VI,  * 

V\i 

i  r;.:» 

15.'.  | 

u: 

i  i::.i 

7.'  * 

*\4 

t  11,' 

r 

1  r,u 

it..  I 

4,(» 

!  ■i.'i 

•»*.! 

it.i? 

;,3 
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' 1  1 

I 

7.1 

J.O 

(  n 

11.7 

21 V* 

« i. 

ot:  ' 

).’• 

i 

•*« . 

!U 

i;.o 

'  *  7  •, 

•1 

\r, 

j  1 1- • 
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"T 

i 
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\  V.I 

| 
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Month 


Direction 


»  XK  ' '  B  j  SK  s  4W  I  W  I  NW 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

2/1 

5/1 

7.1 

M 

12,11 

0.5 

7.4 

(5,8 

4.2 

2.1 

225 

2.1 

4  .it 

(1/1 

10,1 

11.(1 

r>/) 

>'•'* 

(ID 

22) 

1.7 

:i.u 

G  d  y  n 

3.3 

7.8 

13.1 

HID 

7.4 

0.0 

8.8 

5.8 

XB 

4.0 

5.9 

i  a 

lj/; 

15D 

13.U 

15,9 

I2D 

HU 

3.4 

7.8 

10.4 

9,2 

17/1 

174 

25.0 

)  i 

11.8 

7.8  ' 

7.3 

7.0 

0,0 

U/i 

13.) 

i7.a  i 

21.3  j 
244  j 

1 9.(1 

12.0 

1  ID 

8.1 

5/1 

10D 

111.3 

14.1 

22.7 

19.8 

14.3 

20.3 

194 

17.9 

13,7 

11.4 

24,1 

21.5 

22.5 

23  D 
llt.U 
17.4 

c  r*  to  t  ^  fj  c  ni  c4  a'  « 

3.9 

5.0 

7D 

84 

10.0 

5/1 

0.1 

7D 

5D 

3.8 

3D 

4D 

Year 

8/5 

5/* 

7.1  |  12.8 

Puck 

13D  | 

13  J 

19.7 

15.5 

6.3 

January 

1.7 

3.4 

8.4 

17.5 

14.7 

23.9 

19,8 

4.3 

13 

February 

5.1 

5.4 

1U8 

15,4 

6.8 

15.2 

2L6 

11.1 

7.8 

March 

8.1 

5.7 

13.5 

15,0 

5.0 

12D 

21.9 

1X1 

10.1 

April 

7.1 

12.1 

19.8 

11,3 

5D 

9.7 

14.5 

9.3 

10D 

May 

9.0 

18.0 

15.9 

9.0 

3.3 

8D 

15,1 

lXb 

12D 

June 

7.4 

11.4 

8.0 

3.4 

1XO 

27,4 

10/, 

10.1 

July 

5.3 

5.8 

8.5 

8.3 

3.0 

15.5 

29.3 

14.) 

1X8 

August 

63 

10.8 

9.3 

0.9 

4.1 

14.3 

22/S 

10.4 

15D 

September 

7.5 

0.8 

9.1 

9.8 

8,8 

17.6 

19D 

84 

154 

October 

3,8 

2D 

4.5 

li.7 

12.7 

27.7 

194 

7.8 

9.7 

November 

2.0 

2.8 

5.7 

21.8 

15,4  1 

24.4 

1-1,5 

C.1 

8D 

December 

2.2 

.ID 

20.9 

15,0  j 

20.0 

11.5 

5.9 

7.9 

Year 

5.3 

7.0 

10.4  j  12,8 
Rozowic 

8.1  • 

10D 

19.9 

0.2 

10.7 

January 

3D 

4/1 

3D 

20,4 

14.1 

20.5  ' 

15.0 

4,8 

7.0 

February 

5.7 

5.2 

8.5 

10.U 

io.5  ; 

20.4 

17.8 

MD 

7.4 

March 

5.7 

7.0 

8.1 

19.7 

5/1 

1U.U 

2UD 

7.4 

93 

April 

5.8 

10.1 

124 

18.0 

5.0 

12,9 

13.7 

8.3 

13.1 

May 

V 

11.9 

11.8 

14D 

4.7 

10.0 

17.9 

10D 

14.5 

June 

3,8 

44 

7,1 

10D 

4.9  ' 

18.2 

2X3 

1X3 

14D 

July 

2.4 

2.4 

3.5 

8.7 

3.!' 

19.0 

22D 

12/1 

144 

August 

4,7 

4%5 

4.7 

8.0 

4D 

10.9 

24/1 

13D 

1X2 

September 

5.5 

:i8 

3.1 

1431 

7/1 

21.5 

194 

UD 

152) 

October 

3.9 

3.0 

3D 

I3D 

10,3 

30.4 

18.4 

93S 

6D 

November 

33) 

2,0 

3,4 

20D 

17/1 

27.2 

1X4 

9/S 

6/> 

December 

3.8 

44 

5D 

23.7 

15,9 

(!o»i> 

11D 

7.1 

4.6 

Year 

4/5 

3.3 

OD  {  15.7 

Kirwia 

HD 

20  J 

)9D 

9.3 

11D 

January 

4.3 

3.8 

5,7 

18.5 

14.1  i 

20.4 

15.5 

7.2 

4D 

February 

HD 

8.4 

10.5 

15.4 

7.9  j 

17.4 

18.9 

iXn 

xs 

March 

7.4 

8.4 

11.1 

15,0 

5J  | 

15.2 

10.8 

IX) 

5.9 

April 

UD 

H.4 

13.5 

13.4 

5.7  1 

9.3 

11.0 

13.1 

7.0 

May 

11.0 

IHD 

HID 

7.9 

4.4  ! 

1,4.1 

14.2 

13,0 

June 

8/2 

0/1 

UD 

4.1 

3D  I 

13.1 

20.4 

13.7 

10.4 

July 

■J 

4.0 

(ID 

4,2  1 

18.2 

28.7 

17.. 

1X5 

August 

iu,n 

7.7 

8.5 

521 

5.8  ! 

12.4 

iil.7 

n.‘« 

10.9 

September 

10.1 

l.l 

5.9 

11.5 

G.H 

IT/’. 

14.7 

13.0 

11.1 

October 

7.3 

ID 

5.4 

92) 

10.8 

28.6 

18.3 

9.4 

6.8 

November 

u 

‘.I 

5.M 

•.’(1.4 

14.  > 

>1.9 

11.3 

11.0 

M 
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4.: 

V* 

iVI 

2.1.) 
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lOo 

7/1 

4.4 
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3.1 

7.1 
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8  7.1 

",  .1 

If. 

1U 
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Mean  monthly  and  annual  wind  velocities  in  m/s ec  for  the  stations: 
Hel,  Jastarnia,  Chalupy,  Puck,  Rozewie,  Karwia  1928-1938 

"  —  —  Month 


!  i 

- 

i  1  |  “ 

m 

IV 

1 

I  * 

I 

vi 

J  VJl  j  VIII 

IX  X 

XI 

Mean  long-term 


6.2  6.0 


4.7  4.1  4.1  4.1  j  4.2 


4.8  3.8 


3.8  62 


I  a  s  t  a  r  n  i  :i 


Mean  long-term 


3.0 ,  2.6 
4.5  3.4 


42)  4.0  3JI  13 


2.8 

45 

41 

40 

13 

3JI 

48 

IT 

2.2 

13 

1.7 

49 

4.0 

42) 

12 

10 

1.0 

13 

2J9 

22) 

:u9 

5.5 

4.4 

H 

i  125 

15 

14 

4.3 

4.7 

32) 

6J5 

3.7 

2,7 

1.6 

11 

3.4 

3.6 

3.8 

48 

11 

222 

13 

3,9 

4.0 

5.0 

47 

18 

14 

2.1 

3.1 

5.1 

5.2 

18 

10 

5.1 

U 

32! 

42). 

40 

18 

5.0 

4.4 

4.2 

42) 

> 

12 

325 

3.4 

12 

48 

5.1 

45 

2.7 

2.0 

1.3 

17 

43 

41 

34 

12 

4.4 

41 

2,3 

4.8 

4.3 

5.0 

3.9 

2.7 

44 

~ 

48 

V 

4.3 

4.1 

4.4 

" 

IS 

Chalupy 


Mean  long-term 


624  324 

4.6  421 

3.9  3.4 

3,4  421 

65  72 

4J4  5,0 

521  8,2 

5,2  3.1 

44  .i.6 

8.1  3.7 


1J  4.1 


5.1  .i.l 


j  4.3 

321 

15 

4.3 

4.8 

13 

12) 

321 

2.0 

3.4 

3.6 

40 

5.0 

4J8 

3.6 

1.1 

4.0 

3.2 

4.4 

33i 

4.5 

4.2 

4.2 

4.1 

2.8 

321 

3.0 

3.3 

34 

43 

«.o 

4-7 

IT  1 

42)  |  .1.2  , 

55 


4.9 

3.8 

45 

225 

3.6 

3.8 

3.4 

49 

4.3 

44 

2.1 

3.6 

3,5 

3.6 

13 

5.1 

3.7 

4.1 

5.9 

5.8 

3.8 

42 

4.0 

522 

12 

J.R 

4« 

5.0 

53) 

62) 

3.7 

4.3 

3.5 

3.4 

3,2 

3.5 

5.1 

3.6 

5.0 

48 

2.!) 

3.2 

32) 

3.7 

.->2> 

32) 

41 

2.0 

4.1 

3.!) 

1.4 

t 

32- 

2.3 

12 

.18 

3Jl 

.»..i 

42 

53) 

Year 

1 

1  " 

1 

1 

l  m 

tv 

i 

V 

Ct  d  y  n  i  a 

p.ca 

1.0 

I  ‘.4 

.1,0 

3.1 

1929 

4.7 

4.1 

.5.0 

1  4.5 

,  3.2 

ittau 

4  1 

:» 0 

!  4.1 

3,6 

IU.II 

i 

1  4.7  | 

1  5  0 

:u. 

2  0 

1922 

)  7.0 

7.0 

!  4,0 

!  4.3 

3.1 

1033 

1  4‘7 

5,7 

4.2  ! 
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Mean  monthly  and  annual  pressures  for  Hel  station  (in  mm  Hg)  1931-1938 
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Monthly  amounts  of  precipitation  in  mm  for  the  stations:  Hel, 

1928-1938 
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29.2 

373!  ' 

18.6 

27.3 

23.5 

106/ 

126.3 

82.0  1 

513) 

140.2 

25.1 

34.9 

702.2 

1937 

18.7 

3631 

58.1 

17.8 

49.9 

53  d 

107/  i 

49,6  | 

68.0 

26.6 

50/ 

73/ 

609,3 

1938 

3(1.7 

1.2 

25.0 

13.9 

17.11 

2.1.4 

96.0  ' 

75.3 

46.6 

41.5 

18/ 

J9.1 

455,0 

Mean 

17.5 

18.4 

■25.1 

26.9 

40.4 

51.7 

65.4  j 

47.6  j 

57,2 

50.8 

27.7 

28/ 

4S5.2  465,1 

*• 

3.7 

5.0 

5.8 

10.0 

11.1 

14.1  1 

103!  ! 

UU 

12.2 

63) 

5.7 

1OU.0 

C  It  a  1  u  p  y 


1928 

i7,7 ; 

211,2 

‘Ip 

;  5.:t 

37,5  : 

41.3 

27.5  ; 

7331  , 

71,(1  , 

49.1 

42,3 

41.9 

5(13.1 

19  21 

4.3  : 

9.7 

V* 

311.2  ' 

11(1.11  i 

12/  | 

34/  , 

12,4 

411/  | 

•i3*j  | 

33/ 

20.7 

371.9 

19  m 

3.i  : 

I)." 

•11.5 

46/ 

1  5.7  t 

71.5 

35.3 

1(16,6 

7«.i  1 

45.7  j 

9,3 

490.0 

19.(1 

34,0 

1631 

24.1  ; 

2932 

49.J 

93.1 

58.11  , 

9.1/ 

jOJi  , 

11/ 

59.1  j 

580.9 

1 912 

| 

i  •  r,J 

20.1  | 

17.1 

35,8 

92.9 

31.4  | 

55,1 

120,5 

42.7 

j 

16.1 

11.4  j 

514.7 

1933 

i  8,6 

25.4  ' 

1832 

44,8 

42.1 

29.1 

603*  j 

72,0 

3M  ( 

334 

14.7  ] 

378LU 

1934  ' 

.  1331 

11/  I 

■up  : 

30.5 

23.(1 

61.3 

84.4 

25/  . 

24/ 

(inp  : 

43,5 

1521  i 

449.6 

!  9  15 

.  22.11 

31.7  ■ 

’-7.7  , 

19.8  . 

173* 

67.1 

46/ 

1832  , 

31.2  i 

10  x  l 

1 8.8 

10.2  ; 

483.7 

1  <*  16 

36.3 

20.8 

■'J.i 

32.5  ■ 

211/ 

71.9 

lt.V1 

64.7 

(1(1-4 

I2W 

10.9 

nut 

614.6 

1937 

"  '  14/ 

, 

!>l.5 

24.2  1 

.::i.2 

6531 

1262' 

51/ 

1.3/ 

36.7 

72/ 

650.3 

• 

: 

»/  1 

:i!-- 

•  1 

"5. IS 

.1  -.A 

7  1  Ji 

52.4 

4.1.8 

fi'Ui  ■ 

31.1 

20/ 

4J«t/ 

Mean 

.  1 7.2 

Hi/* 

:\\js 

20  rO 

11.9 

4921 

55,(1 

64.2 

29.1 

199.7  499.4 

1  3.1 

jfM 

•i.) 

14.11 

l..1 

1  1.4 

12/ 

12.; 

> 

5*7 

lo.l  ,1 

33 


Month 


Year 


Year 


Gdynia 


1928 

40.8 

30.5  ; 

11.5 

9.9 

45.3 

UU3S 

27.1 

;o.2 

45.2 

350- 

59.9 

13,8 

■>.728 

1929 

•20,7 

12.3  j 

a.') 

41.fi 

783 

3622 

31.1 

33' 

7031 

43.9 

368 

44.8 

447.0 

1930 

53 

19,0  1 

233 

50.0  ’ 

61.4 

17.5 

112:13 

57,5 

1078 

9  4,1 

73.9 

17.7 

04334 

1931 

50,4 

45.0  ! 

29,0 

59.3  ; 

32  £ 

ttl.5 

97.1 

72.4 

100.1 

58.5 

12.6 

71.1 

725.9 

1932 

4.0 

15.2  j 

17.0 

40.0  i  113.0  [ 

63.0 

00.1 

161.8 

358 

608 

20.1 

14.8 

006.3 

1933 

iu,y 

20.1  | 

1H.0 

23.3 

58,1  : 

84.7 

383 

02.7 

90.1 

28.7 

22.8 

30.8 

5438 

1934 

163) 

233) 

55.4 

18.1 

348 

74.8 

983 

568 

29.0 

69.0 

62.8 

1U 

542,2 

1935 

23,3 

45,4 

10,3 

239 

22.7 

39.5 

06.9 

55.4 

48.4 

948 

108 

15.1 

464.7 

1930 

27,0 

37.5  | 

22.6 

41.2 ; 

25.0  ; 

95.1 

99.8 

79.0 

51.5 

142.3 

128 

20.0 

6j  i  .3 

1937 

193) 

34.4  ! 

63.6 

26,5 

64.5  ; 

42.2 

748 

51.1 

05.2 

20,0 

50.1 

57.6 

569.0 

1938 

226 

632  ' 

30.8 

53.4 

28.6  j 

24.5 

818 

57,5 

48.5 

52.1 

23.0 

12.4 

4388 

Mean 

i  22.7 

27,8  1 

28.8  j 

35,7  j 

51.4 

I  608 

708  j 

67.3  1 

648  ] 

638 

35.0  j 

308  1 

558.0  557> 

% 

'  38 

5.0  1 

5.2 

6.4  1 

92 

!  10.3 

12.7  ' 

12.1  j 

11.5  | 

11.4 

6.3  ! 

5.5  ! 

100.0 

Puck 


1928 

,  30.9 

35,0 

1021 

5.11 

39.0 

838 

:>  i.o 

02.1 

Oil  3 

03.4 

08.9 

45.3 

l>45,4 

1020 

328 

14.7 

HU 

55.0 

123.0 

20.5 

15.2 

108 

74.9 

698 

45.7 

56.3 

568,4 

1930 

118 

31,0 

IO.ll 

30.0 

44.0 

1  )<»,*» 

;'.:>.o 

101.7 

ir\; 

77  ;• 

15.0 

1153,1) 

1931 

'  54,9 

30.4 

341.0 

37.7 

44,4 

493! 

111.) 

77.5 

008 

'.’.tl.O 

10.4! 

70.3 

031,0 

1932 

48 

15  8 

20.0 

28.1 

65.0 

'  0.7 

95.8  ! 

1658 

52.2 

808 

22.1 

9.1 

5573 

1933 

IU 

21.9 

8.1 

188 

37.2 

43.0 

24,11 

40.0 

67.0 

15.0 

23.1 

24.0 

336 J 

1934 

j  20.7 

108 

08.4 

32.1 

28.2 

50.4 

121.3 

5421 

3R 11 

410,1 

44.6 

21.1 

662.2 

1936 

'  24.0 

39.9 

2421 

11131 

12.0 

10,1 

MI.O 

30.0 

30.2 

97.2 

10.3 

1431 

4IUI J4 

1936 

j  36.7 

43.2 

36.8 

3721 

19,7 

90.7 

110.7 

85.0 

52.7 

150.3 

163 

29.9 

715.7 

1937 

!  288 

378 

58.9 

32.6 

44.0 

70  J 

127.1  i 

87.4 

63.0 

233 

47.5 

74.4 

694^ 

1938 

:  448 

12.8 

218 

30.9 

268 

338 

10I1J 

59,2 

568 

65.0 

36.0 

30,7 

5303 

Mean 

>  278 

28.9 

30.4 

318 

HI 

47.6 

81.7 

05.9 

85.4 

70.6 

36.9 

36.1 

569,1 

% 

! 

SJ 

58 

5.5 

7.7 

8.4 

150  , 

U.6 

11.5 

12.4 

88 

6,3 

100.0 

K  a  u  i  .1 


1928 

38.3 

38.4 

13.0  . 

9.2 

38.1 

8’..- 

47.7 

80.8 

66,0 

783 

58.9 

47.0 

5973 

1929 

23.0 

168 

11.7 

60,0 

122.4 

14.5 

8122 

11,6 

53,1 

023 

50.6 

533 

50022 

1930 

8.6 

21.9 

228  j 

32.9 

51,9 

343 

in.6 

93.8 

104.2 

1253 

963 

143 

1931 

58.2 

3322 

42.9  i 

59.8 

36.7 

64.6 

1093 

55.0 

113,4 

633 

83 

563 

699.1 

1932 

11.2 

23,9 

14,4 

43.7 

97,7 

31.5 

55.6 

85.3 

772» 

106.4 

27.H 

17,0 

5‘m.h 

1933 

7.8 

45.7 

15.2  I 

2222 

483 

58.4 

62.7 

79.9 

110.1 

583 

63.3 

273 

599, '2 

1934 

18.6 

208 

59,5  1 

9.4 

9.0 

76.8  131.0 

56.1 

53.7 

593 

58.4 

2223 

575. <> 

1935 

298 

84.4 

27.8  | 

16.7 

16,3 

61.5 

71.8 

51 1,2 

5822 

119.4 

<3.4 

19.2 

5953 

1936 

38.3 

40.6 

318  j 

47.7 

22.9 

90.6 

53.4 

90.4 

883 

161.9 

173 

43,9 

7273 

1937 

2621 

51.1 

81,8  ! 

43.7 

62.4 

87.2 

184.1 

60.1 

363 

213 

453 

07.0 

Hfi-'.O 

1938 

40-4 

15.4 

38.3  ; 

4421 

173 

45JU 

l  .18.9 

772! 

523 

62.4 

41-5 

34.5 

o(W.7 

Mean 

27,1 

33.8 

32.41  1 

35.4 

47.6 

502) 

92.6 

68.0 

783 

832' 

403 

39. 2 

644.9  4*4.5  0 

% 

4.1 

5.2 

5.1  i 

5.5 

\A 

9.1 

14.4 

10.7 

122! 

13,0 

7.2 

0,1 

ion.-) 

59 


1 


Number  of  days  with  precipitation  for  the  stations:  Hel,  Jastarnia,  /- 

Chalupy,  Gdynia,  Puck  1928-1938 


Month 

’:3  dl 

*  1 

It 

MI 

IV 

V 

V. 

VII 

VIII 

IX 

X 

XI 

XII 

Year 

Hel 

j 

1928 

12 

a 

•» 

7 

14 

,7 

13 

12 

13 

15 

16 

15 

147 

13 

9 

12 

1U 

11 

.  it 

13 

S 

10 

13 

1) 

13 

138 

1930 

7 

y 

'  8 

16 

14 

y 

11 

14 

17 

20 

18 

13 

130 

1931 

23 

12 

20 

13 

HI 

10 

20 

19 

20 

16 

6 

20 

189  j 

1933 

7 

14 

13 

12 

If) 

11 

9 

11 

13 

17 

13 

,  12 

149 

1933 

10 

19 

8 

9 

12 

14 

9 

7 

14 

9 

10 

18 

137 

1934 

12 

10 

10 

6 

9 

5 

17 

12 

8 

11 

18 

B 

127 

1935 

18 

16 

12 

11 

7 

10 

14 

12 

15 

16 

11 

8 

131 

1936 

17 

18 

11 

13 

11 

10 

18 

17 

13 

22 

12 

9 

169 

1937 

13 

19 

18 

9 

6 

14 

15 

8 

10 

7 

13 

16 

148 

1938 

23 

« 

12 

18 

10 

11 

14 

7 

10 

IB 

10 

11 

•+ 

to 

Mean 

14 

13 

11 

12 

1 1 

.0 

14 

11 

13 

15 

13 

13 

ISO 

.1  o  «  1  .i  r  ■■  1  u 

1928 

g 

ii 

2 

3 

11 

18 

8 

H 

‘2 

12 

14 

13 

124 

ll*2!l 

ti 

,  '2 

3 

7 

II 

HI 

0 

n 

7 

13 

10 

12 

105 

111311 

i 

7 

it 

17 

it 

:» 

" 

K 

in 

15 

0 

1 

too 

1931 

21 

5 

12 

7 

H 

!» 

15 

13 

Hi 

7 

4 

18 

133 

1932 

•* 

i  0 

8 

0 

11 

It 

0 

5 

9 

re 

0 

6 

96 

1933 

2 

»> 

4 

3 

10 

14 

» 

8 

11 

<» 

8 

2 

85 

1934 

3 

4 

6 

7 

7 

•» 

13 

5 

5 

8 

14 

11 

83 

1933 

1.) 

18 

10 

9 

8 

9 

13 

10 

20 

22 

11 

13 

164 

1938 

17 

19 

13 

16 

9 

8 

19 

It 

16 

21 

13 

12 

174 

1937 

12 

16 

17 

6 

14 

8 

12 

7 

14 

19 

144 

1938 

4 

H 

14 

10 

10 

16 

11 

10 

19 

12 

11 

17 

145 

Mean 

9 

10 

10 

# 

« 

,0 

12 

• 

13 

13 

11 

11 

123 

Chalupy 

1928 

11 

13 

:i 

r> 

11 

18 

12 

14 

17 

1  -> 

23 

18 

167 

1929 

14 

16 

3 

14 

16 

10 

9 

♦ 

!  9 

i  20 

>2 

18 

150 

19.10 

l> 

12 

11 

10 

12 

6 

17 

15 

!  20 

20 

19 

10 

164 

111 

13 

10 

13 

10 

10 

15 

19 

24 

14 

7 

10 

182 

1932 

7 

13 

12 

11 

13 

10 

n 

17 

21 

14 

8 

149 

1933 

7 

11 

7 

B 

12 

LI 

it 

10 

16 

10 

y 

12 

120 

193 1 

11 

8 

8 

7 

10 

0 

15 

8 

8 

>> 

14 

8 

112 

1935 

12 

It 

10 

11 

7 

8 

10 

1 

18 

19 

10 

9 

132 

1936 

19 

17 

11 

» 

10 

0 

18 

13 

14 

•M 

11 

6 

160 

19J7 

10 

1  1 

19 

ii 

7 

*t 

12 

7 

12 

0 

10 

17 

126 

1938 

15 

3 

y 

ii 

10 

I 

12 

9 

11 

in 

8 

12 

131 

Mean 

11 

11 

i: 

ii 

11 

1 1 

13 

10 

13 

r 

12 

!  LI 

1 

.45 

60 


Year 


I  m 


i 


Month 

i  ; 

iv  1  v  vi  vii 
I 


VIII 


i  MI 

I 


Year 


Oflyni  i 


1928  | 

16 

16 

2 

10 

16 

16 

15 

16 

i« 

15  I 

21 

16 

175 

1929  | 

11 

1  11 

7 

18 

13 

11 

11 

t 

Si 

14  i 

11 

1  17 

137 

1939 

i  t 

i  13 

13 

16 

12 

K 

20 

12  , 

20 

|  21  1 

21 

14 

175 

1931 

23 

17 

22 

Iff 

1  11 

io  ! 

1H 

17 

19 

IB 

7 

22  , 

200 

1932 

!  fi 

1  12 

1  13 

12 

14 

12 

R 

11 

Iff 

23  ! 

11 

;  *  ! 

140 

1933 

a 

111 

7 

12 

ll 

15 

<) 

V2 

13 

11  | 

13 

18 

144 

1934 

13 

11 

10 

» 

1  11 

K 

19 

14 

11 

13  I 

16 

13  1 

147 

1935 

13 

i  16 

1  in 

12 

10 

9 

11 

10 

15 

16 

!' 

8  1 

139 

1936 

17 

1  19 

!  12 

15 

9 

9 

15 

12 

11 

19 

7 

9  ! 

154 

1937 

9 

If, 

111 

11 

!  7 

11 

12 

11 

10 

0 

12 

17  j 

137 

1938 

21 

,  r, 

1  11 

14 

11 

1! 

14 

7 

10 

17 

8 

9  1 

139 

Mean  ^ 

.. 

it 

11 

1 

13  , 

II 

11  ' 

14 

1 1 

1  1 

16 

12 

1 

14  1 

154 

I 


Puck 


1928 

16 

\* 

2 

6 

11 

13 

16 

13 

14 

16 

20 

16 

16* 

1929 

12 

19 

9 

17 

12 

8 

8 

3 

7 

17 

12 

18 

142 

1930 

6 

13 

13 

16 

12 

6 

15 

12 

22 

19 

20 

15 

189 

1031 

22 

12 

2'* 

12 

10 

1! 

10 

20 

21 

13 

5 

21 

185 

1932 

9 

14 

14 

11 

15 

10 

12 

12 

17 

24 

13 

a 

157 

1933 

10 

16 

7' 

11 

12 

15 

11 

9 

16 

13 

18 

16 

154 

1934 

14 

10 

13 

9 

10 

7 

17 

8 

7 

10 

16 

7 

128 

1935 

15 

1H 

14 

12 

8 

7 

14 

8 

19 

18 

9 

u 

149 

1936 

19 

19 

12 

16 

7 

in 

18 

14 

13 

21 

14 

16 

179 

1937 

14 

23 

20 

10 

7 

li 

14 

8 

13 

6 

17 

20 

163 

1938 

21 

6 

n 

18 

a 

12 

12 

11 

J3_ 

IH 

10 

18 

156 

Mean 

14 

15 

12 

13 

10 

10 

14 

11 

15 

16 

» 

159 

Karwia 


1920 

10 

7 

2 

5 

IU 

17 

9 

10 

'I 

12 

20 

14 

127 

1929 

10 

9 

5 

10 

11 

6 

a 

4 

7 

17 

H 

14 

115 

1930 

3 

11 

12 

12 

10 

6 

16 

9 

18 

18 

18 

» 

142 

1931 

21 

11 

19 

12 

7 

8 

12 

19 

15 

5 

17 

155 

1932 

9 

12 

9 

8 

14 

9 

12 

16 

22 

10 

5 

135 

1933 

3 

14 

7 

8 

10 

12 

11 

7 

15 

9 

14 

11 

123 

1934 

12 

It 

7 

5 

4 

6 

16 

9 

4 

7 

13 

10 

104 

1935 

13 

14 

10 

9 

5 

1! 

8 

17 

19 

9 

a 

134 

1938 

16 

17 

9 

14 

7 

8 

15 

10 

It 

13 

154 

1937 

12 

18 

17 

12 

R 

11 

13 

10 

12 

.1 

17 

19 

,:>4 

19311 

21 

1 

_ 1;J _ 

11 

(1 

in 

ll 

9 

II 

m 

10 

.  J'_ . 

110 

Mean 

“ 

10 

10 

R 

10 

12 

9 

13 

.5 

1.7 

.2 

136 

r 


Number  of  days  with  snow  cover  for  the  stations:  Hel,  Gdynia,  Karwia  /4 

1928-1938 


Month 

1 

Year 

1 

i  i  :  i 

i  | 

!  Year 

1  1  11 

in  j  iv  ;  v  vi  vu  |  viii  ;  ix  |  x  | 

XI 

XII  | 

Hoi 


lata 

7 

4 

1  ' 

13 

24 

1929 

31 

28 

16 

4 

. 

• 

• 

79 

1930 

■ 

■  2 

2 

16 

20 

1931 

21 

28 

29 

1 

* 

.  i  . 

11 

90 

1932 

« 

2. 

24 

• 

! 

, 

31 

1933 

23 

16 

18 

• 

1 

20 

72 

1934 

4 

7 

O 

1 

! 

■ 

* 

14 

193S 

15 

14 

3 

• 

•  ,  ! 

2 

2 

38 

1939 

3 

21 

3 

•  i  • 

29 

193" 

12 

18 

10 

- 

. 

1 

14 

33 

1938 

16 

1 

"" 

,  .  -  . 

■ 

14 

31 

Mean 

13 

14 

9 

1 

1  ■ 

0.3 

8 

43/40 

Gdynia 

lien 

14 

7 

, 

| 

f 

14 

33 

1929 

31 

28 

13 

9 

-  1  • 

I 

78 

1930 

10 

3 

1  . 

8 

15 

34 

1931 

2U 
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Number  of  days  with  snow  precipitation  for  the  stations:  Hel,  Gdynia, 
Karwia  1928-1938 
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Mean  monthly  relative  humidity  for  Hel  station  and  Gdynia  station 

1928-1938 
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Mean  monthly  cloud  cover  for  the  stations:  Hel,  Gdynia,  Karvia  1928-1938 
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Mean  annual  cloud  cover  for  specific  observation  terms  1928-1938 
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Number  of  clear  days  for  the  stations:  Hel,  Gdynia,  Karwia 

1928-1938 
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Number  of  days  with  fog  for  the  stations:  Hel,  Jastarnia,  Chaiupy,  Gdynia, 
Rozewie,  Karwia  1928-1938 
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ON  DUST  LEVELS  IN  THE  AIR  OF  GDYNIA 

MIchal  Zmijewski 
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ABSTRACT 


In  this  work,  the  author  inspected  air  dust  levels  in  Gdynia  for 
the  period  1949-1954.  He  took  under  consideration  both  a  continuous 
daily  observation  point  for  one  part  of  the  town,  as  well  as  four  other 
observation  points  for  determined  constant  periods  of  time;  he  has  also 
cited  the  air  dust  levels  in  relationship  to  the  time  of  day  and  season 
of  the  year.  It  was  demonstrated  that  the  amount  of  dust  in  the  air  is 
in  relation  to  the  location  of  the  observation  point  with  respect  to  the 
seashore  and  wind  direction. 
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ON  DUST  LEVELS  IN  THE  AIR  OF  GDYNIA 


Michal  Zmijewski 


INTRODUCTION 


The  Earth's  atmosphere,  especially  in  the  lower  layers,  includes  a  great 
amount  of  suspended  matter,  consisting  of  microscopic  solid  particles,  as  well  as 
particles  of  soil,  smoke  from  forest  fires  and  peat  bog  fires,  flower  pollen,  vol¬ 
canic  ash,  cosmic  dust,  etc.  In  many  industrial  locations,  air  dust  levels  have  a 
specific  quality,  containing  dust  from  off  the  streets,  soot,  smokestack  smoke,  as 
well  as  factory  emissions.  In  coastal  locations,  small  crystals  of  salt  are  intro¬ 
duced  into  the  air  as  a  result  of  sea  water  evaporation  of  splashed  or  sprayed  water 
occurring  during  wave  action. 

Dust  is  carried  great  distances  by  the  wind  at  the  Earth's  surface,  and  rising 
currents  and  turbulent  movement  take  dust  into  the  upper  levels  of  the  atmosphere. 

In  the  lower  levels,  dust  is  composed  of  larger  particles,  and  when  the  dust  levels 
are  high,  these  particles  cause  a  significant  reduction  in  visibility.  Precipitation 
lowers  air  dust  levels  to  a  great  extent. 

The  presence  of  dust  in  the  atmosphere  plays  a  large  role  in  the  occurrence  of 
precipitation,  as  the  dust  particles  form  condensation  nuclei.  Hydroscopic  molecules 
of  those  substances  easily  forming  water  solutions  belong  to  these  condensation 
nuclei,  and  in  this  way  the  germs  of  water  drops  are  formed.  These  condensation 
nuclei  may  be  salt  crystals,  as  well  as  dust  particles  in  the  atmosphere.  In  this 
last  case,  the  dust  particles  may  be  moistened.  The  size  of  a  condensation  nucleus 

—  C 

may  amount  to  about  10  °  cm. 

Dust  particles  in  the  air  also  play  a  significant  role  in  physical  processes 
taking  place  in  the  atmosphere,  because  they  absorb  a  great  amount  of  radiant  energy. 
The  greatest  light  absorption  takes  place  in  many  cities  where  the  haziness  of  the 
atmosphere  is  at  its  greatest  because  of  high  dust  levels  in  the  air. 

OBSERVATIONAL  MATERIALS 

Observational  materials  for  the  period  1949-1954  are  used  in  the  present  work; 
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there  are  no  breaks  in  observation,  with  the  exception  of  those  days  when  there 
was  strong  and  long-term  precipitation,  that  is,  storms  or  thick  fog.  The  whole 
extent  of  the  observational  material  is  composed  of  three  kinds  of  air  sampling. 

The  first  type  are  dust-measurement  observations  carried  out  daily  on  Kaszubski 
Square  at  1246  hours. 

The  second  type  are  observations  carrier,  out  on  the  7th,  17th,  and  27th  of 
each  month  between  the  hours  of  1030  and  1300*  at  five  points  in  the  city,  namely: 

1.  Kaszubski  Square,  2.  Kamienna  Hill,  3.  on  the  seashore  at  the  end  of  Zwycie- 
stwa  Avenue,  4.  Constitution  Square  at  the  Glowny  Dworek  (Main  Residence),  5. 
at  the  Marine  School  on  Czerwone  Kosyniery  Street  (Fig.  1). 


The  third  kind  are  dust-measurement  observations  carried  out  on  the  2nd,  12th, 
and  22nd  days  of  each  month  in  Kaszubski  Square  at  0646,  1246,  and  2046  hours. 


*In  this  work,  official  time  is  used. 


MEASUREMENT  METHODS 


The  dust  measurement  observations  were  beaun  in  Gdynia  at  the  end  of  Novem¬ 
ber  1948,  and  from  the  end  of  that  year  they  were  carried  out  as  sample  obser¬ 
vations.  The  observations  proper  were  begun  from  the  1st  of  January  1949  and 
have  been  carried  out  with  interruption  up  to  the  present  time.  The  observations 
were  undertaken  with  the  help  of  a  dust  meter  of  the  Owens  system,  sampling  each 
time  500  cm3  of  air  at  an  elevation  of  1  m  above  ground  level.  The  dust  particles 
are  deposited  in  the  form  of  a  narrow  band  or  streak  on  a  covered  glass  mounted  on 
the  dust  meter.  A  micrometric  mesh  is  used  for  counting  the  dust  particles  under  /5 

the  microscope.  A  magnification  of  100  x  is  used  for  counting  the  number  of  trans¬ 
verse  strips  in  each  unit  length  of  the  streak,  and  for  counting  the  individual 
dust  particles  1,000  x  is  used. 

If  we  designate  by  S  the  number  of  strips  in  the  mesh,  and  the  amount  of 
sampled  air  by  C,  then  the  number  of  dust  particles  W  is: 


where  —  is  for  the  most  part  a  constant  magnitude,  because  the  same  number  of  cubic 
centimeters  is  used,  as  well  as  the  same  objective  and  eyepiece. 

We  must  note  that  the  numerical  data  derived  in  this  way  relating  to  the  air 
dust  levels  in  Gdynia  are  only  relative  values  and  not  absolute  ones.  The  sampling 
by  means  of  the  Owens  dust  meter  gives  a  relatively  small  number  of  dust  particles, 
and  the  visibility  limits  depend  exclusively  on  the  microscope  magnification. 

ANALYSIS  OF  MATERIALS 

The  observational  material  taken  from  the  six-year  observation  period  at  Kas- 
zubski  Square  is  continuous  and  uniform.  With  every  air  sampling,  the  meteorological 
data,  such  as  temperature,  visibility,  wind,  etc.  were  recorded. 

On  the  basis  of  the  material  collected.  Table  1  was  drawn  up.  The  material 
collected  in  Table  1  shows  that  the  maximum  dust  levels  for  the  six-year  period  oc¬ 
cur  in  July,  whereas  minimal  levels  occur  in  February.  In  November  as  well,  December, 
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Table  1. 


Mean  number  of  dust  particles  per  cubic  centimeter  of  air 
according  to  the  observations  at  1246  hours  at  Kaszubski 
Square  in  Gdynia  for  the  period  19^9-195^. 
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Dur- 

ing  the  winter  season,  the  surface  of  the  ground  is  often  covered  with  a  layer  of 
snow,  and  this  exerts  an  influence  on  the  dust  levels.  There  may  be  an  exception 
in  this  case  in  many  cities  where  during  the  winter  season,  as  a  result  of  combustion 
in  furnaces,  large  amounts  of  soot  and  smoke  are  introduced  into  the  air. 

For  the  purpose  of  showing  the  dust  level  course  depending  on  the  season  of  the 
year,  three  dust  level  intervals  were  used:  lower  than  150  dust  particles  per  cubic 
centimeter;  dust  levels  in  the  range  150-200  dust  particles  per  cubic  centimeter; 
and  from  200-250  dust  particles  per  cubic  centimeter. 


Table  2.  Mean  number  of  days  according  to  the  different  dust  level  inter¬ 
vals  according  to  season  of  the  year  in  Kaszubski  Square  for  the 
period  1949-1954 


Season  of 
the  year 
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From  Table  2,  it  is  apparent  that  the  number  of  days  with  dust  levels  less  than 


150  particles  per  cubic  centimeter  prevailing,  that  is,  24,  occurs  during  the  win¬ 
ter,  and  the  least  number  of  such  days  occurs  during  the  autumn.  Within  the  dust 
level  limits  150-200  particles  per  cubic  centimeter,  an  equal  number  of  days,  that 
is,  67,  occurs  for  the  summer  and  autumn,  and  it  is  somewhat  less  for  the  spring, 
and  even  less,  that  is,  54,  in  the  winter.  In  the  last  interval  of  200-250  particles 
per  cubic  centimeters,  the  number  of  days  of  this  kind  of  dust  level  amounts  to 
16  for  the  spring,  17  for  the  summer,  and  19  for  the  autumn,  whereas  in  the  winter 
only  eight  such  days  occur,  confirming  once  again  that  it  is  during  the  winter  period 
that  dust  levels  are  markedly  smaller.  In  terms  of  years,  the  course  of  dust  levels 
is  similar  to  the  individual  seasons  of  the  year;  the  greatest  number  of  days  occurs 
in  the  interval  from  150-200  particles  (68.9%),  and  the  least  number  in  the  group 
in  which  dust  levels  are  lower  than  150  particles  (13.7%). 

For  the  purposes  of  comparing  the  results  of  the  observations  undertaken  at 
four  points  in  the  city  with  the  data  from  Kaszubski  Square,  the  kinds  of  data  cited 
above  were  taken  at  three  observation  times  for  each  month,  that  is,  on  the  7th, 

17th,  and  27th,  and  compiled  in  Table  3. 


Table  3.  Compilation  of  mean  numbers  of  dust  particles  per  cubic  centimeter  in 
the  air  for  the  annual  course  from  observations  on  the  7th,  17th,  and 
27th  of  each  month  for  the  period  1949-1954 
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The  mean  values  calculated  for  the  six-year  period  show  a  marked  maximum  in 
July  and  a  marked  minimum  in  February.  The  six-year  observational  material  shows 
that  the  smallest  levels  of  dust  occur  at  the  seaside,  amounting  to  on  the  average 
146  particles  per  cubic  centimeter.  Depending  on  distances  from  the  sea,  the  dust 
level  increases  and  the  greatest  is  at  the  Marine  School,  amounting  to  on  the  average 
187  particles  per  cubic  centimeter.  This  is  due  to  the  fact  that  the  Marine  School 
is  located  on  a  busy  street  with  lively  traffic,  and  in  addition  to  this,  several 
rail  lines  run  nearby  that  have  a  great  amount  of  rail  traffic. 
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On  the  2nd,  12th,  and  22nd  of  each  month,  air  samples  were  taken  at  Kaszubski 
Square  at  0646,  1246,  and  2046  hours.  The  results  of  these  observations  at  the 
three  sample  times,  I,  II,  and  III,  are  compiled  in  Table  4. 


Table  4.  Daily  course  of  air  dust  levels 
and  22nd  of  each  month  at  0646, 
1949-1954 
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at  Kaszubski  Square  for  the  2nd,  12th, 
1246,  and  2046  hours  for  the  period 
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The  observations  undertaken  across  the  course  of  the  day  show  that  the  amount 
of  dust  in  the  air  undergoes  great  changes.  In  the  early  morning  hours,  the  level 
of  dust  is  at  its  smallest,  increasing, however ,  steadily  and  reaching  a  maximum  at 
around  1300  hours,  but  then  toward  evening  it  declines.  This  phenomenon  may  be 
interpreted  by  the  fact  that  during  the  morning,  the  winds  are  mostly  weak,  and 
these  are  the  hours  when  dew  is  on  the  ground.  During  the  day,  the  wind  velocity 
increases,  causing  as  well  frequent  updrafts  which  lead  to  an  increase  in  the  number 
of  dust  particles  in  the  air.  Towards  evening,  the  wind  dies  down  for  the  most  part, 
and  this  has  a  marked  effect  on  reducing  dust  levels. 

Wind  plays  a  very  large  role  in  dust  levels  in  the  air,  because  it  carries  dust 
for  great  distances.  The  extent  of  dust  levels  in  the  air  depends  to  a  great  extent 
on  wind  direction.  The  results  of  measurements  of  this  dependency  undertaken  at 
Kaszubski  Square  are  given  in  Table  5  and  in  Fig.  2. 


Table  5.  Mean  annual  number  of  dust  particles  per  cubic  centimeter  in  the  air 

depending  on  wind  direction  on  the  basis  of  observations  at  1246  hours 
at  Kaszubski  Square 
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Fig.  2.  Diagram  of  the  dependency  of  dust  levels  in  the  air  on  wind 
direction  at  Kaszubski  Square  for  the  period  1949-1954 


It  is  clear  from  Table  5  that  the  lowest  levels  of  dust  occur  for  wind  direc¬ 
tions  out  of  the  north  to  east- southeast ,  fluctuating  within  the  limits  80-105  par¬ 
ticles  per  cubic  centimeter.  Beginning  with  the  southeasterly  direction,  dust  levels 
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steadily  increase  and  reach  a  maximum  for  the  directions  west-northwest  and  north¬ 
west,  namely  172  particles  per  cubic  centimeter,  and  after  that  they  once  again 
decrease.  This  dependency  is  also  illustrated  in  Fig.  2. 

CONCLUSIONS 

The  conclusions  reached  based  on  the  observational  material  from  the  years 
1949-1954  give  a  clear  picture  of  air  dust  levels  in  Gdynia.  From  them,  it  ap¬ 
pears  that  the  air  dust-  levels  in  Gdynia  depend  on  the  following: 

(1)  the  place  of  observation,  which  is  obvious  in  comparison  of  data 
taken  at  the  seashore  with  the  point  at  the  greatest  distance 
from  the  sea,  the  Marine  School; 

(2)  the  time  of  day,  namely  during  the  morning  they  are  small,  in¬ 
creasing  towards  noon  and  decreasing  towards  evening; 

(3)  the  time  of  year,  namely  during  the  winter  period  they  are  small, 
increasing  towards  the  summer; 

(4)  the  wind  direction  —  the  lowest  dust  levels  are  with  winds  out 
of  the  easterly  direction;  the  greatest  levels  are  with  the  pre¬ 
vailing  westerly  winds  in  Gdynia. 
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